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Abstract

'I'hls thesis presents a stellar space densnty analysis in the * |
galactic plane ‘at 1= 268°.° The data consist of pbotngraphm :
UBV photometry for. 2461 stars and MK spectral. clas\sifications; ‘
\ qu 1713 of these. A colour-excess analysis reveals an ai)sorp—
tion "wai‘l"“riging from Av(r> = B™38 te 3"7 between r=850°
and 1358 pc. Beyond the dust cloud, thera is little or no r&
‘further eitinetwn to a distance of at lsast §' kpc from the\
Sun. Reduction of m- ~log tables with Reed's H.erative
techmque ylelds space distributions consistent with those in
other galactic plane fields. The stellar space densities
‘varmtmns show a remarkab}e generality among the various
spectral groups.. “The stellar dcnsitxes peak near 488 pc, dechne
"'JB% of the mean densities at 880 pc, and then increase
agam within the prominent dust cloud: Three OB asso%faﬁtms ‘
are found at 1.15, 2.1, and 5.8 kpc, the furthest one possibly

marking a distant spiral arm.
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I Introduction
- . e
Star counting as a(f.echnique for exploring ‘the Gaiax‘y was an
invéﬁtidn ‘of Sir'W. l*lersx:\htv:l.‘~ In the Iéitef part of the 18th century he
att:empte;i to determine the extent of the Galaxy by countihg ‘the‘ stars
in manyz‘fie‘lds 'aiong a greét ‘cix\‘cle“ crossing the“s‘ky‘. _Under the

¥ - - :
‘assumption that all stars are etjually luminous and uhiformly distri—

buted in space, then’ thelr surface density is related to the distance to \

the galsctic -edge (Hoskms 1985) By 1817 W. Herschel was, convmced
that "cnndensatibns and vacuums” were necessary to explain the
differences between his observgd star counts and those computed on the

- -assumption of a uniform stellar density, J. Herschel in 1847 derived

intrinsic luminosities for 191 stars and discovered c-on:siderabl,e \

variations in their values (McCuskey; 1966). In 1898, H. von Seeliger

“elaborated on the mathematics and derived the “fundanental equatmn.'

: of stellar statistics This’ descrlbes the observed star cmmts in terms

‘of a densxty function which allows for variations in the stellar space

dens:ty along the line of s1ght and a lunmus:ty functmn representmg
the distribution in absolute magnitude of the star; in a volume of space

(Paul 1985).

Bok (1937), in his classic text, reviewed the early applications of
stellar statistics to the problem of defiving space densities within the
Galaxy. Unfortunately, these early investigations either did not
consider the effects of mtarstellar extinction or, after the existence
of absnrptien was generally acrepted apphed only an estimated mean

| “value in the corrections. The accuracy of space-density studies

-/



\
depends critically on the handling of the interstellar absorp‘tion‘
McCuskey (1965 represents, for ﬁv,elds~ within the galactic plane, the
most comprelinsive study conducted so far. Recent applications have
concentrated- on fields‘ at the galactic Poles and seek to constrafn
bp'arameter's on stellar distribution models rather than to determine
densities directly through the fundamentsl equation (see Bahcall 1986 -
for a review).

> W

In this thesis, | use the classic tec};nique‘ to investiga‘te the space
_densities in the galiactic plane towards the ‘cpnstell‘a'ti‘ong\?ela. The
field, referred to hereafter as MW268, is !c;catedk in the southern Milky
‘ Way at 1 = 268°, b - Q" (R.A. 9"04™, DEC. -47° ['ZBBB.G]).‘ Centred on
the bright star HR 3614 (HDT3004), this roughly square field covers
12.14 square degrees, The line of sight is very n;hr!y along the third
"and fourth quz'adrant“bpundary in the interarm reginh between the Local
‘and Carina sp:i‘ral features (Forbes 1983, Elmegreen 1985). Figure 1.1 -
Cadapted from Vogt & Moffat 1975) indicates the gala&tic spiral features

in the solar neighbourﬁood as traced by young open clusters.

There are no obvmus clusters within the field' however, several OB
associations may cross or extend into MW263 (Humphreys__l978 Brandt
1971, Mlller 1972>. A wide dust lane crosses the field comcident with
the galactic plane (Fettzmger & Stuwe 1986 - Fig. 7). Neutral hydrogen
survéys show a distinct low§velocity concentration of HI straddling the
galactic equator from /= 255° to / = 275° and perhaps connected to HI

in the barina Arm kBluemen et al. 1983). A recent sﬁl;vey of €O

emission shows an extensive bright region in the same direction

N
ES
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- Fig. 1.1 Local spiral features as traced‘%y young open clusters.
The border is marked in galactic longitude and the Sun is at the
. ‘ centre. ‘MWZ“GB\ is at /= 2687 Note the Pup-Vel spur branching
from the Local Arm and crossing the MW268 field. (Adapted from
" Vogt & Moffat 1375). ‘ ‘
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mdicatmg the presence of molecular hydrpgen (Daae et al. 1987) Tha

;entire region is overlaid by the la.rge Gum Nebula and the Vala superf S

" nova. remnant (Bruhweller, statos. s Brandt 1‘383)

-

Velghe Q970 investigated the OB stars in Vela and suggested that

there may be a” spiral feature in the field. Further studies -of OB stars,
superglants and Eassmiatmns lead to similar ideas; maps uf spiral

features show the Local Ar- or. a spur from it extending put mtn the

Puppls Vela region apprommately tangent to the Solar cu‘cle Ceg.’

Humphreys 19780, Walborn 1973 Herbst 1975, Vogt a- Moffat (1‘373;
-1975) cpnsidered the pnsntluns of yuung open clusters and identif:ed a
p\m.tz:nchmg from: the Local Aram in Puppis. crossing through Vela
about 1 kpc from the sun, and possxbly connecting to the Carma Arm
(Fig. 1.10." The stellar dlstnbutton in the Puppis-Ve}a region has been

mvestigated by several studies.and these have indicated hlgh stellar
' space densxtles partlcularly for -A-type stars in some i‘nelds (Wooden
1971, Wilson & FitzGerald 1972, Stegman & FitzGerald 1972, Moore &
FitzGerald 1973, McCuskey a Lee 1976,‘§ee'd & FitzGerald 1984, Burns et
al. 1984, Eggen 1986). In Vela, a regioﬁ of hﬁavy obscuration (A, ~ 3
begms about i kpc from the sun cr atmg dlfficulties for work in thls

part of the Galaxy (FitzGerald 1968, Neckei & Klare 1930).

-~
7

Photographic densnty variatxmx in near-IR images of spiral galaxies

suggest a correlation between the vamatlons and the splral patterns

observed at visual wavelengths. In terms of the density wave theory,

these are interpreted as stellar density variations of 48%69%'3106351.

the common, as opposed to the luminous, disk stars (Schweizer 1976,

S iy Sy s

<

T



.

Eimegreen & Ellnegreen 1984) This suggests that spiral features in the .
. Solar neighbourhood should be evident as density variations in the
mixed disk populatmn -Indeed, McCuskeys 1965 xsodemlty maps of
the galactic plane near the sun do suggest a rldge of enhanced stellar
"densities amongst the B, A, and F-type .stars paralleling the Local Arm
as traced by young objects Cbut placing the sun nearer to the centre of
the feature than usual). The primary aim of this thesis is to investi- |
gate the ‘s,{ellar space density variations along a line-of-sight erossin‘g
| the Puppis-Vela spur: | \ " |

" The problem is to determine the number density of stars in’ various
spectral groups along the line of ‘,éight from the ste;jlar‘~ distribution
‘projected onto - the celesf.ial sphere. The input data ctmsist of the
number of stars within the fleld in each spectral gruup as a function of
apparent magnjtude:. The star cuunt ﬁ(-,S) represents the nuinber of
stars in an- spparent nagmtude mterval [m-14, m+1/ ] with spectral
: types in the- -spectal group S. These are related to their spatlal density .
Dg(r through the fundamental equatlon of stellar statlstics (after
M'lhalas & Binney 1981) '

A(m,S) = w STMS) DeCrd rz dr

-

where w i the solid -angle subtended by the field, KM S) the specific
} lumnosity functmn for stars in group S and r the ahsarptmn-—corrected
‘distance. The mtegral can be inverted by the computatmnal dev1ce of
.m-log A tables and a. solutmn found for Du(r) consistent wnth the _
\ observed star counts. Except for the lummosity function, thls nethod
s nodel independent and a direct technique for deterninmg stellar



distributions. ' ‘ o
' o

The luminosity function has been investigated in the Solar

neighbourhood and the assumptmn is made that it applies equally wen

"at other locations in the Galaxy (McCuskey 19665 For a narrow range |
in spectral.\type this is a reasonable assumption at least ,u)ithin 1-2 kpc
of the sun. The luminosity ‘ft;nctinn M5O essentialiy describes the‘
dis{ril_mtibn in absolute magnitude of stars of type S about the mean

absolute magnitude for that group and is usually ‘(sfmd here) assumed to
be a Gaussian with a ﬁhafacteris!.ic mean M. and di»sp‘gr,sion‘a\._ The
.dispersion »dg‘afin‘es the range in distance ‘modulus 6ver u)h_ich stars of
type S coﬁﬁi&xte to the star counts; a ‘la‘n‘ge dispersion implies that the
siar cqun{s A(m,S) contain sf;ari from a~\wida range in distaﬁce
fectively smearing out infbrméﬁon about real densi)ty va}iations 1t
ore advantageous to group stars accordmg to their spectral

types such at the dlspersmn in My is small, typically 8™5.

Beginning with section 1, 1 distuss the determination of MK
_spectral classifications . for 1713 stars within MW268. This is followed
in' section III by a brief description of the photographic photometry in_ U
B and V for 2461 stars, including all those previously classified. In

. sectmn v 1 dm:uss the interstellar absorption in‘the field determned

. from an aﬁ‘alys:s of the variation in cnlmrexcess with distance, In.

section V the reduction to space dens:tles for the common stars and
the d!stnbutmn of the OB stars is considerad Sectwn Vi discusses the

. results.

.
&
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| Fin&ing charts cqvei'in_g the eniire‘MWiGB field are in ‘Appendix A.
"The fielij has been divided into 25 subsections and organized into a 5x5°
square grid. The grid is aligned with the RA end DEC directions and
the subsectmns are ldentlfled hy a letter - nunber coordinate.
Locations in ‘the DEC direction are designated by B....,F progressing

‘southward and. in RA\by_Z,...,G mcreasmg eastward. For instance, the

central section is designated ‘D4’ and the northeast corner ‘B6’. Stars

within sach section sre numbered sequentially (with\some‘ géps) but

_ without ar;y 'partiéulaf regard for their position wi_thi‘n‘ “the section.

" For computational .conve’nience, I have equated the letter - number

 designations with numerical constants such that B2 equals 1088, B3

equals 200a.,..., and‘lFS equals ZSBBG which are added to‘the star :
number to yxeld a unigue desngnatmn for each MW2b8 star The scale )

an these charts is "17" 3 /mm

. Appendix B.tabulates magnitudes and spéctral classifications for

all the stars surveyed and éppei{dix C provides a crﬁss-reference ‘

between HD, MW268, SAO and other designations.
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il.. Spectral Classification

\‘ Classifications of spéc’tra.on six quectivrprisn plates w:e;re used

to assign MK spectral classifications for this project. The plates were
f'acquired with the 24/36" Curtis Schmidt telesoope at CTIO by Dr. M. P.

FitzGerald durmg various chserving. runs between 1959 and 1973, Tab!e

-2.1 details the particulars of each plate..

To gain: experience, 1 first determined MK spectré! classifications
for all HD stars within the ?fe]d and compared these with the classifi-
cétims given fﬁor‘ the sama‘ stars m the Micﬁigau Spectral Catalogue\(vu‘l \
II, Houk '1‘3@8)i Pos;tums in the SAO and Michigan Spectral Catalogues ‘
enabled the 1dentlf1catmn of 2085 HD stars, each of which received five
independent class:fmatmns from spectra on five dlfferent platas 3716~

19, 3721—18 3725 4, 6579-4 and 12738-4. 'l'hxs set provided a range in
‘ »

Table 2.1 Objective-Prism Plates’

Plate No. Emulsion | Prism l!?Ikpcmn"e Date Disp.
o [desrees)| [mins) ’ o {A/mm)
371610 a0 12 .| 20 | Mar.8/9,1963 | 118
372116 | a0 | 10 8 | Mar.8/9,1963 | 110
3725-4 120 4 60 | Mar, 11/12, 1969 | 250
6579-4 | a0 | 4 28 - | Apr. 28,29, 1978 | .28@
12788-4 | 183s-0 4| 5 |Mar. 22/23,1973 | 280
12884-4 1832-0 4 92 | Mar. 24/25, 1973 | 1288




exposure tine,fé?s;;wsion. spectrum width, background'fng, and quality -
all factors affecting the visual appearance of spectra. Determining

spectral classes involved co\mparing each objective-prism 'spedtrum,‘

viewed through a binpcular microscope, thh the classxficatmn standards ‘

in Revised MU Spectral Atlas of Stars Earlier than the Sun (Margan, Aht
a Tapscott 1977) and An dtlas of Spectra of the Cooler Stars (Keenan &
- McNeil 1974).° ‘ /

Catalogue clasmficatmns and my average classif:catmns for the MW268

"HD stars. Note that more than one .star may be at each point.. The

- straight line across the figure is the locus of points indicating agree

‘ mant‘be?.w,ééni the two classifications. The lack of a systematic shift
or~~cur\‘r‘§tu.r"jebi‘n the distribution of the points indicates that there are
no systematic deviations between the classifications. The mean

residual in the scatter is

¢ Michigan - MWZGB }=-8.003+8.20 (s.d. n = 196D,

Fd

,'I‘he ras residual, 0. ZB implies a classnf:catlon uncertainty of about 2
subclasses '!'hls uncertainty. is acceptahle since subsequent analysis

will use spectral groups at least 4 subclasses wide.

; hN
!
|

‘Figure 2.2 illustrates the differences-*betwben the Michigan and
MWZGB Iuh‘inosity classes. Each box mdicates the’ number of stars

occupying that locatmn in* the Mnch:gan versus MW2638 luminosity class‘

plane. The doubla bordered boxes indicate agreement between the‘

classificgtions, there is a slight tendency on my part to assign lower

‘ ‘ )
Figure 2.1 shows graphically the difference between the Michigan

<t
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B A F G K M
 MW268 Type

Fig. 2.1 Comparison of MW268 Spactral Types with

. those in the Michigan Spectral Catalague.. The

straight line éorrzsponds o exact agreement between
the catalogues. Note: more than one star may be at
each point.

10
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luminosities than given in the Michigan Catalogue. This bias results in

slightly overestimating the extinction ‘a‘nd thus marginsily increasing

“the final space densities. Luminosity classes, which rely on narrower,

less obvious spectral lines than ‘temperature classes, are more difficult

to determine on objective-prism plates. However, since there are
relatively few high-luminosity stars the systematic error incurred is

z

small. - ‘ \

- This test of classification quality is based only on the brighter
stars in the field and may not reflect the uncertaihty in the spectral

typ‘eg &ésigned to the fainter stars. There is no possibllxty of testing

_this and these stars do compose the bulk of the data. This uncartamtv »
" must be berne in mind when considering the spectrophotometric data of

~this project; they are useful primarily when analyzed collectively by

statistical methods

-

Spectral types for the pringrﬁm stars were determjfied from
classification of plates 3716-10, 12788-4 and 12884-4. Tie quality and

magnitude range of adequately exposed spectra governed this choice of
plates. 'On these plates, nearly every star brighter than 1275 V) had -
at least one partially classifiable spectrum In an effort to maintain a
uniform classlflcatmn quality. I consulted the spectral atlases for
nearly every spectrum exammed Specific line ratios were utilized when

the lmes were discernable but otherwise the general appearance of the

;spectrun was considered. In the latter casef only a partial classifica-

“tion was usually assigned.
N
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1

Aﬁpendix~ B l}s-ts the assigned claSsificatipi\s for sail spectra
examined. When classified on more than one plate, an average spectral
t.?'pe is givén with full classificat_ions~‘r"e‘peiving‘p‘refereriqe in the |
averaging process. A colon indicates uncertainty and notes on
peculiarilies; or problems appear in the final column. Of 1911 prfqogram‘
stars brighter- than the adopted magnitude limit, 1275 (V), 1133

received‘full classifications, 315 a temperature type, 123 a letter class

“only, and 340 were unclassified. Most of the unclassified stars weré ‘

added to the progi*am during suhSequent photometry in order to insure a

complete magnitude limited sample (see section V).
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IIl. Photographic Photometry

A major part of this project involved photographlc photumetry with
the partlally automated' iris phntumeter at St. Mary's Umversnty This

‘is an Astro Mechamcs Cuffey Iris Astrophotometer coupled to an IBM-PC

~ microcomputer which controls the diaphragm motions and records the

null positions. - ’I‘he operator needs only to centre the .image within the
iris and enter an, identification -number mto-_the data file. Details of
the system have been published by Reed et al. (1986). | )
: Cre : -
The photographic plate material was acquired with the 24/36"
Curtis Schmidt telescope at CTIO by Dr. M. P. FitzGerald. Table 3.1

lists the best Six direct plates (two in .each cblnur) ch‘osen‘from a set

‘of fourteen, based on background fog, image quahty. and the distri- -

bution of resnduals along the cahbratlon curve. \
_ : ; \ 1.
Table 3.:1\ Plate Maté;iai - Direct:
Pla‘f.f: No. 'lPasébandI Emul#ion . | Filter E)[fgg_;sge . Date
3759 v 183a-D | GG14 5 |Mar. 14/15, 1969 .
6634 v HaD | GG14 ‘mf May 1/2, 1970
12843 B 18320 | GG13.| 10 |Mar. 28/29, 1973
12851 B-| 18320 | GG13 10 Mar 28/29, 1973
6552 U lla-0 UGz | 38 |Apr. 27/28, 1970
12847 U - 183a-0 UG2 20 [Mar. 28/29, 1973
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Calibration standards were adopted from the photoelectric sequence
published origi‘nal‘ly b_v,} FitzGerald ef \.31. (1969 and ‘extended in
‘ FitzGerald 197D and Stegman €1978).  The adopted magnitudes are
primarily from FitzGerald (1978) and for those stars not on this list
from Stegman A97@>. Initially, the entire set of standards were
" measured on all plates and calibratl?n curves plotted Standard stars
: consrstantly lying well off these curves were re_)ected these most lxl(ely
. arise from crowdingof famt mages near the standard itself. Table
3.2 details the photoelectnc sequence and provides a cross-reference tn :

_the finding charts (Appendxx Ad.

To avoid any probiems with long-term drift in the iris éhotometer, I
calibrated eéph measuring session individually. Standards wére
m"easu‘r‘ed both at the beginning and at the end of each session. Short-
‘term dnft often the order of 1 iris unit per hour, limited measuring
sessmns to a maximun of about four hours duration. (For these plates,
a one iris unit change corresponds to a ~@™ @eTs drift.> Some early
se"ss‘:ions e,ktendad‘ to over seven hours in duration and drif?.s of u;; to
8™.04 were -detected in the siandards This‘ is not a serious problem

~as the introduced error is less than the rms recidual for a typical cali-

~ bration fit.

Plate calibration was. effected by least square\s‘fitting a low-order
pdlynonial to the measures of the standard stars. Schaefer (1981)
modeled the shape of calibration curves and suggested that an approxi-

nai;bly linear relation between the area ;pf the iris aperture and the
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~ Table 3.2 The Photoelectric Standard Sequence in MW265

Sequence

Mw268

Number | Number v B-¥ U-B | HD Number
1 13903 .75 1.19 1.19 780804
2 13842 11.65 0.54 o1 | .,

3 183 | 1094 8.61 8.18

4 13840 | 1221 B.36 8.22
5 18119 11.28 0.38 -9.03

6 13809 9.98 0.28 8.87 | 78266
T - 18025 18.98 | .50 0.00 .
8 18010 9.99 | B.00 9.82 " | 78206
g 18115 1291 {*'" 0.60 -0.84 |

19 18006 10.08 $0.22 8.18 - | 77943
1 18030 11.08. 0.50 8.00

12 | 13817 11.43 8:28 8.13

13 - 13003 6.45 -0.16 -8.65 78005
14 138085 8.11 -9.09 -8.42 77904
15 . | 18028 11.08 - 0.50 8.094 .
16 884 16.38 8.5 ea |-

17 18002 18.53 8.1 0.11 ‘78040
18 16710 5.18 8.25 | 9.13 77140
19 - 11074 12.25 B.43 -0.02 ~
20 12021 19.98 8.56 9.01

2 17116 18.59 B.58 -0.02

22 17089 8.76 9.91 8.54 | . 7271
23 17008 10.82 8.34 .15

24 17087 9.50 1.59 1.2% 77401
25 17006 9.06 0.09 8.87 77400
26 17049 11.72 p.62 | 7 8p8 -
27 17189 7.74 0.23 8.13 77511
28 17838 12.38 .74 8.43 ~

29 17653 | 12.85 8.46 0.8 |

30 17819 9.29 11.85 2.22 77552
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Table 3.2  The Photoelecthic\s‘tqndard Sequence in MW268

 MW268 |

Sequence \ oy
Ngmbﬂ Number v B-V U \B | HD Number
3 15907 5.81 -9.22 -0.84 79275
32 18013 8.97 112 .08 | 78344
33 9885 8.62 8.5 -0.35 78785
34 16985 8.81 8.34 -8.10 76536

35 13029 1186 '8.37 -8.82 '

"36 13801 18.12 0.12 -— 77983
37 12125 13.43 8.64 -9.82

38 12124 12.95 “B.76 8.23

39 12050 11.66 1.57 1.28.

40 . s4fe@ 13.84 - | :2.58. 1.77

a sdle’ 1469 | 1.38 0.98

42 °13838 11.78 B.38 -9.02

43 Y kOO 13.94 1.4%5 8.56-

44 . s44e 14.69 0.80 0.18.

a5 s45@ | 14.76 1.78 150

46 s46@ | 13.13 - 1.28 1.13 .

a7 13101 | 12.64 8.66 a.88

48 s48@ 13.48 0.65 8.14

49 13185 | 12,96 B.66 9.08

13 13032. 12.59 B.46 8.15.

51 s51 % 5.3 9.28 — | 76368
52 5802 6.66 .9.43 -8.83 79403
53 16286 8.20 8.41 -8.66 | T6556
54 11007 9.86 0.81 - - — | CP-463272
55 s55» 9.65 8.49 — | CP-472896
- % sSG* - 9,66 8.22 —— CP-472857
57 21006 9.79 8.72 -— CP-472976
58 13804 9.0 | -0.40 — 78186
Y] 13988 8.96 1.10 — 78344

-

. *  not within field ot tmdin{;‘elmr‘ts .
® located in sections D374 (12088, 13068)
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magnitude of the stellar image holds over a wide range. .Null readings -
from the St. Mai‘y's‘ iris photometer ére very nearly proportional to the
diameter of the iris; therefore, the iris reading squared is proportional

to |ts area. Considering this, a polynomnjal of the form

3

pe mag = ol®+pi ez

where n = 4 or 5, and 1 is the (normalized’ iris reading

was adopted for triél fits. The quadra{id ter:m expresses 1:he propor-
tionality between. the image area and its magmtude._and the high order
term corrects for any slight nonlinearity in-this relatmn With iris
readings normalized to values near 1.8, « was.always much smaﬂer than‘

¢ (o ~8.1-0.01).

Observations lying ;:iure than 2.506 from the best fit \’(_:'urvé were
deleted and the fitting procedure-iterated until a satisfactory fit‘was
achieved. This usually requlred at most 2 lteratmns A residual piot
of the final fit was examined for curvature (wrong order polynomial) a
shifted mean C(uneven dlstnbutmn of outliers) or any other systematlc )
départures from a random disﬁibution and was discarded if any of .
these problems appe‘ar‘ed A different polynomlal might be tried or
outlying points discarded thh a view to creating an even distribution
of residuals about the bést fit curve. Very occasionally an entire
irising session was‘ discarded.” The rms r:esidudl&fq_r the standard
sequence were nominally 8%.88, 8™.07, and 8™1 iizx V., B, and U
respectively.  These Value§ are typical for Schiidt plates. A residual‘

plot for session VI7S9K is shown in figure 3.1,
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w=—0, 8379 (+9.8232 >
g= 3.9740 (20.1830 >
‘ 3- 5.4028 (+0.0849)>
. ras = 8.069 magnitude (- s.d. 53 points )
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Each iris session polynomial fit was used to compute raw photo—~
; gr‘aph\i‘i: magnitudes for the program stars measured in thét, s:essian‘.
‘Separate measuremeﬂts of the same star in the same colour w;srq then
averaged. TColour Equatim;s were then determined by fittingka model of

the form \ - h !

pe -pg =cl +cl » (pe culuur)‘

to the standard siars by weighted ]east squares (pe welght =18, pg

wmght = 1), 'The resulting colour equations are:

Ve = Vpg = -0.855¢+ .927> + 0.898C+ . 84T B - v Tpe, rms = . 838
(B-V)pe = B.837¢(+ 8. 843) + B 9714 0. a7 B- V ]ps rms = 8.855
(U—B)pe = -0.802¢+ B.BBS) + l.971(* 8.02D[ U-B Jpg, rms = B.BSd-.

* Final magnitudes fﬁr ‘each star weré then \q(jmput_ed using the appra-

‘pr\‘iate polyh;mial ‘calibfation and colour corf‘!;ctidn‘. A residual plot of ;

the final derived magmtudes for the standards is shown as figure 3.2.

Appendlx B lists the final magmtudes, colours, and formal errors for all

stars measured.
lncluded in appendlx B ‘are three columns llstmg the standard

dgviation of the mean for measures of ﬁm same star made in the same L\
colour on dlfferent plates. For some sectlons of the field thesa ‘are

more than 8™.5; for two measurements, these valuesare equal.to the ‘
absolute difference between the derlved magnitudes dmded by aoot 2.
There is apparently a systematm difference between each of the two
plates m évery cdlﬁur. | -

>
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Rgsi\dué‘lsiof‘ standard photoelectric values
otographic measures for the MW268 standards.

~




22

Mean Standard Deviations of
Derjved Magnitudes by Section. ;

Fig. 3.3
031 | 030 | .27 | 0.40 | .64
005 | 206 | 289 | 0.05 | B.OT
013 | @21 | @21 | 0.40 | 0.34
005 | .06 | .06 | 0.05 | B.0S
006 | en7 | 010 | 839 | 844
-9.03 | 0.03| 8.803 | 0.07 | 0.04
002 | .30 | 0.03 | ©.12 | 8.32 |
‘981 | 8.82 | 0.03 | .85 | o.Me
0.86 | 0:04 | 0.06 | .04 | 0.06
204 | 002 | O3 | 9.03 | 004
-2 3 4 . 5 6
213 | 01f | 019 | 8,19 | 827
20S | .04 | .07 | 8.06 | 0.06
06 {005 | 8.09 | 0.15 | B.16
. 0.09 |80+ |-0.03 | 0.04 | BOT
006 | 885 | 806 | .01 | 0.8
004 | 804 | D04 | .04 | 006
- : - v
- T
.0.05 | 804 | D.04 | B.O5 | D12
203 | 084 | 0.03 | 0.04 | BOS
813 | 0.05 | 0.04 | 0.06 | 006
006 | 803 | 0.03 | 0.03 | 0.03
2 3 4 5 b
012 | 907 [ 0.089 | B.16 | B.23
897 | 906 | Bes | 805 | B.OT
o \ s R AT

087 | 007 | 0.13 | 8.18 | 8.19
205 | .05 | .86 | 882 0.07
006 | 806 | oS | .14 | .32
905 | 9205 | 0.04 | .06 | 007
008 | 007 [ 085 | 8.11 [ 8.13.
005 | 0.08 | 8.04 | 007 | .08
068 | .06 | 0.07 | 0.07 | 0.27

9.04 0.09

8.0+

0.04 |

-

»

V Plates (n = 2@ stars)

>

B Plates (n = 38 stars)

X
‘U Plates (n = 30 stars)
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Figure 3.3 illustrates the discrepancies. The 5x5 matrix of
squaies is the MW268 field divided intok its 25 subsections. Each
section bc;x“contai\ns the‘-mef;n of the standard deviations for the first
20 or 38 stérs in thét? section along ,wi“th ﬁ\é stgﬁﬂard deviation of
this mean. _Two\syst.ematic trends are evident. ?iﬁt, the mean
deviations are small around the corner at F2 and increase progressivély .
towards ‘the nppns.ite corner a: B6. ‘Tbis effect is evident in all

colours. Second, the standard deviations ‘of the mean are-consistently

- small everywhere in the field, again in all colours. -

Iris measures of two stars thh the same magnitude at dlfferent

- positions on a plate yleld the same readings only lf their llage :

structures are 1dentical (Stock & Wllhams 1962). Telescope aberratmns \
and anyf misalignment of tﬂie plate with respect. to the focal plane of

the telescnpe‘mll result in a nqnumforn image structure across \‘,he’

- plate an‘d‘sy‘st‘.ematic differences in measured magnitudes. Schmidt

- canqrﬁs are particularly susbeptible to generating' “field erarrs” because

the {as"t. optics and wide field are very unforgiving to small eirors in
piate alignment. A set of standard stars well distributed everywhere
within the field could be used to determine positional corrections to the
photographic m;easures allowing ~redubi.ﬁon of the\ fieid errors. The
MW268 ‘stapda_rds‘. uxifpr{unatqu, concentrate tnwﬁrdé the centre of the

field with only a few, brighter stars in the periphery Moreover, since.

"the St. Mary’s iris photometer does not yleld any posxtional information

about the maga ‘under measurement, there is no direct method of;

removing the observed‘ systenatlc errars from mdlv:dual plates.

A
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To improve confidence-in\the\usefulf;eSS of .the iris photometry, |
compared independently determined magnitudes for as iany stars as

possible thh ny photographxcally derived values. Photoelectric magni-

tudes for 43 MW268 stars are listed in Nlco!et (1978), Miller &‘

McCarthy (1974), and Schild et al. (1983. ~F1g&e 3.4 shows the mean

‘ ahsolut_e‘differences between cétalngue and phdt'qgraphid‘yélues for each

field. subsection with stars in cnmmoh énd the number of ‘stars‘

compared. The small number statistics {1 or 2 stars per section)

provide only limited support to the reliability of the results in any

given section; however, when the entire Set is“cnnsidered the overall

impression is that the mean photographw magnitudes (averaged between .

the two plates: measured in each colour) dn not de\nata from
phntqelectrlc values by more ‘than acceptable amoun_ts.k The differences
are less than theé magnitude dispersions of the luminosity functions
adopted for reduction of the m-log tables and should m;t signifi-
' cantly’ degrade the space density results. (Section BS has an
“anomalausly large deviation; this is due to the irls photometer’s

‘lnahxl}ty to correctly measure the double star’s mage.)

/

ric 'sequenbe near -the 05.%V
mphreys 1978) has i1 stars in

- Miller & McCarthy’s (1374) photoele
star HDT6556 (a member of Vel OBI -

~ common with the QWZGB program. Table 3.3 shows a co-parison

between‘their‘photoelactric and MWZGB\;Qg._ngraphlc magnitudes.‘ These -
stars lie within a region of MW268 where th* derived results are-

" mternally cons:stent (sactmn EZ) they do nnt help resolve the

afnrementioned problem but do provide a measure of the external

.34 :
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Fig. 3.4. Mean Differences between Catalogue
and MW268 Magnitudes by Section.
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uncertainky in the derived magnitudes. ‘The mean differences,

hotoelectyzig,ni*inus photographic, are | . o
. 07 + 0705,  (ACB-V)) = -B™B1 * a“‘.aa,L/‘

and  (ACU-B)) = -0™81 + 8707




- Table 3.3 l.-lD‘?GSSG Sequgnce Cross-Reference
& Comparison with Photographic Photometry

No. |MW268No.|{ AV |a(B-V>|aCU-B> | Other ID
Cpe - @3> | ‘

B! 16806 .95 8.8} 0.81 | HD 76556
2 16016 0.1 | 0.88 0.02 | LS 216
3 16887 | 8.13 -8.81 | -0.81 | HD 76535
4 16017 - 9.83 -8.81 -0.82 L
5 160888 | @18 | 9.85 | -8.16 | LS 1215
6 | 16Bo1 .04 | -0.85 -0.84 LS 1217

( 16092 9.6 | -0.85 -0:05 - ‘ -
8 16890 0.82 -0.803 | -0.02
9. 16079 8.85 -8.83 -2.88
10 16188 9.87 | -8.01 0.26
" 16899 -8.83 .80 .13
mean 0.87 -8.91 -9.81

Miller, E. W. and McCarthy, C. C. 1374 Astron. J. 79,1294, -




IV. The Interstellar Absorption
v

! investigated the rua of interstellar absorption. in MW@ by
constructing ‘a calour e}{ce‘ss - corrected distanée modulgjg'diagi‘am B
“based on stars with full MK spectral claésifi;atinns plis 03 to Bé stars
witho'ut\lumin_os‘iiy classes. Of the 1188 ~program ‘starjs~\vij.h .ful]-'_
cla‘ssif‘it‘:ations, 1167 were useful; the few stars excluded eit}l‘er lacked
photometric magnitudes or Gere supergiants.. (Absulute‘magnit.udgs for
supergia‘rits are too uncertain without subdividing the luminosity class .
which was nﬁt possible here.) 2@ additional stars c]assi;‘ied as 03 to
B6 were included to help »determi_n\e colour excesses bevond 1 kpe from
the Sun. "Fo'r this purpoée they were assigned main-sequence
lumi{io&itiés. Absolute magnitudes and intrin,sic colours are froin
- . Schmidt-Kaler (1982). - Values for sp_éétral types not in the tables were
interpoléted from b.etween‘ neigh‘bouring values. (Star H21073 was
excluded as its colour excess ignplied‘a clear error.> No other stars
were discarded even though, through observational errar, their ‘i'ndividua‘l
colour-excesses are‘n’agative. ‘l‘ cafculate‘d individﬁél colour excesses
ban‘d gr(;uped them into @™3 wide. bins in appérent distance modulus ana
smoothed these wit'h‘a three bin running average.: Thé distance modulus

of each bin was then corrected for extinction as follows,
Vo = M\2[bin] = (Vap~ Mv:"{bin]\ = 32 (Fe-v)om)

where (Ei,~v>[b;n-]is the average colour excess of the stars in that bin.
" (R, = 3.2 was assumed throughont this project). ‘

“~
4

In the \cnl‘ou‘r excess - corrected distance modulus diagram, these

-
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&

‘bins are skewed ;vi‘th a slope of -»3._\2 to aveid the "cut-off" problem (Reed
1983); a’ selection effect arising from the patchy nature of interstellar
\absor;bing material. Consider, for example, two stars at the same
distance but with one mare ‘heavily obscured than the other. if the
apparently fainter star lies;‘beyond the faint magnitude limit of the
survey, it will not contribute to the mean colour-excess for that
distanbe leading {o an underestimate of the average absorption. The
skewed bins parallel the apﬁareht—ma‘gnitude limit eliminating this
‘tr;uncati'o;l‘prt‘)blem, In addition, they reflect ‘the motion of pojnts in

© the Eunov - (V"'M;’) plane due to measurement errors (Burns ef al. 1983).

.' Figure 4.1 shows the averagé colour excess of each bin verfsus its
' Ct;rrected qji\s‘tan;e modulus. The error bars are fwice kthe standsuﬂ
error of the m;ean colour exces§ fér‘ each - bin. Tl:e large cross in the
j upper left. is~ the avéragé standard déw‘atiaﬁin the mean colour
excesses, It reflects the scatter due to both observational errar
(classification & ;‘Jhotometry}' éhd‘\the paf.chy nature of the interstellar
medium. Note that since the bins are slanted (slope = -R,2 it 15

_ possible for more than ane plotted‘poiknt to be a;t. a givenicnrrec‘ted
&ié#ance even though each bin is represented by a single .Valuze, The }

solid line is the. adopted extinction relation:

Ev..- 8.0 - VoM (527 ¢ r < 113 po,

B.855(Vo-M\) - B.29  5.27 (= Vo-My < 9.64 (113 Cr ( 847 ped,
0620V M) - 5. 74 9.64 (= Vo-M, € 10.98 (847 ( r { 1578 po,
= 1.87 . 1898 (=VoMy  C r)15TBped.

It

o4
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- Fig. 4.1 Colour excess - distance modulus diagram f(‘)r‘MWZBB.

The error bars are twice the standard error of the mean. 1187

~ stars are binned in 8™ 3 wide, skewed bins. The error cross in

the uppper left corner is the average standard devikati‘bn over all
the bins. ‘
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Foreground 'aizsorpti‘on out Ato 113 pc has been assumed neg‘ligible.' The
two seghepis betweén.‘{V&Mv) = 5.27 and 10.98 were fitte(i by simple
least-squares and the segment (Vo-M.)> ) 18.98 is the mean colour
excess in the that region. ‘ |

A slight increase in the slope of the 'plof;te‘d‘pnints between 248°
. and 330 P 6.9 < Vo*\i{, ( '7.6) indicates that th;ni may be a cloud
here. Heavy obscuration begins at 858 pc and continues until about
1350 pc resulting in a AEw-y = 8™.9 (AAv(r) 29>, Within this
. region, the uneven increase in the colour excess suggests the pussuble ~
presence. of two clouds, one near ‘-)BB pe and the other at ~1200 pc \‘
Beyond this pomt the -data are sparse, but indicate no additional
reddening matérial out to a distance of § lépc‘ As no exterﬂal galaxiés ‘
- are evident on any of the direct‘ plates (limit 'V ~16™, there are likely

additional absorbing clouds at yet greater distances.

In their study of .the MW268 field, SF find a smoother Increase in
the colour excess with distance. They do find, however, indications of
an extensive absorbing‘ cloud centred about 1 kpc from the sun and a
leveling off of the absorp't.ibn !‘)y‘z kpc. Absorpti\bn‘ ‘r‘uns\ksimilaxl‘ to what
I find here were also found at /= 268% b= 1° (Neckel & Klare 1388) and
“at 7= 277°, b = @° (Moore & FitzGerald 1973>. Eggen (1986 finds
evidétfte for a cloud at abuut 508 pc and very large r:eddenings beyond ‘
BBB pc in the Vela "star sheet" (centred- at ] = 262° in the galactic”

h ~p!ane)
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" V. The Space Densities of Common Stars and

the Distribution of OB Stars

The ‘derivation of space densities from spectrophotometric data
. asm\as that every star within the field of study brighter than some
magnitude limit has been accounted for. ~To find the conpletgness limjt
of the MWZGB @rvey, | examined  the ¥ariztion of the general~$tar
‘count with increasing apparent magmtude An emhirical expression‘
(due to von ‘Seeliger) for the star counts A(m) per apparent magmtude‘
interval is (Trumpler & Weaver 1962)
‘ log ACm> =sB + st # m,  where si ¢ 8.6

(sa and si vary from field to field>. Interstellar dustv clouds and fluc-
tuations in the stellar space density mll cause deviations from a
~str1ctly linear relation. Huwever. a general star count mcludes stars
from a wide’rangé in d)stance which smear out local_ effects. ~Fpr the
present purpose it suffices that a roughly linear relation is expected
~between log A(m) f;\hd“m.. Figufe 51 shows the geﬁer;al star count in
87.25 intervals for the MW268 field. = The-slope is roughly constant

from 87, 5 to 12™.5 (sl - @. 29 and falls off qmckly thereafter. -

‘Although this is not concluswe ev1dence for a complete sample to 12“
it does suppor‘t the claim.

Classifications for partially classified -and unclassified ét;rs were -
assigned by the statistical procedure of Reed (1983). This method u;eé
. the distributinn of fully classified .stars to determine. n‘claésifiéation
‘\ probability dlstnbutmn for each partlally or unclassified star.) PrOgral ‘
stars with full MK classnﬂcatmns are dxstributed in a three dinensional‘ .
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array of spectral type, 1uminu§if.y clas#) and apparent, magnitude. A
.pai*tial[}"'elassif:ig‘& star is added to the array- (via an auxillary arrav
50 as.pot‘to disturth the statistical baseD ‘a}:cbr‘dihg to the normalized
" distribution of similar fully class‘ifi‘ed stars. For example, an p1h
'magnifude F2 svt‘ar is fractionallv *assigned amongst the various lumino
s:t} .classes according to the lummnmtv class distnhutmn of fully
class;fmd 11t magmtude F2 Stars An unclassxf:ed star is fractionally
dxstmbuted accordmg to the dxstnbutxon of all stars at the same

apparent magmtude

The star counts were extracted dlrectlv from the. f inal dlstrlbutmn'
_ matrix, binned in 8".5 mteﬂals. and grouped by spectral class. J‘able '
5.1 lists the adopted spectral groupings. These are identical to fhiisg
used by~Reed & FitzGerald (i‘)Bd) which in"tu'iln‘ were adapted from ‘
-Mcéuskev (1957) This chmce allows dlrect comparisons amougst ‘the

. results from varipus galactic fields.

To ks_txrg'ngthen the star count data at bright magnitudes, I included
“in the counts 1959 HD stars surrounding MW268. - These were found by
sea\rching‘thé Michigan Spectral Catalogue in a regit;n hc;undéd by
8" 20™.8 \(:‘ R.A. (="9*48™.8 and —42 ° (=, DEC. (:‘ -52° 7146.89 square
degrees’. ‘Th‘_e photographic HD magn.itudes‘ were convertied \to.V

magnitudes by ‘assuming that %s are equivalent to B magnitudes and |
using the colour eigcess - distance modulus relation for MW268. 'i‘he
conversion formula i.s: ‘

Vopp = _ll—c‘%&] X[ mpg - My~ (B-Vdo-ciRy]* R, Y M,
1+ R, . ' \



' Table 5.1 Adopted Spectral Groups, Absnlute
. Magmtudes and BQ};smns L
. Spectral Group | My 5
BT -ABII-V +0.2 . 8.5
ALAB -V | +le | B4
AT-F6 IH -V +2.8 - - 8.5
F1-63 V-V | +a5 | 0.4
- GA-GB IV-V +58 | 83
FS-GTI | .+1.8 8.3 -
G7 - K6 ¥ +1.8 0.6
*F5 - Ko 1 8 | 85
BA-Bo HI-V | -1.8 " | 85
CK7T-MS I | 8B 8.6
K1 ‘

» combined group employed in the present study -
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whereEb_\-cl*tz{ \°~M ]andn.,-1+e =42 (R, §32\ M. and
| kB—V)a Walu&s are agam fro\ Schmldt kaler (1982). ﬁars listed as
. peculiar by Houk were tounted bu’t\gwen onl\ then letter class. Fox" h
instance, stars tlassméd as FmsDel beéame sxmplv F stars. Partially
- classified stars were dlstrn_mted, amongst the fully classified stars as

+

before. ‘ : ' o ‘ : -

4

Table 5.2 gives the star counts normaliied to 100 sguare degr‘ees“
albng with the"to‘tal star i‘cmmt for- each spectral group. The dotted
line .separates the brighler HD counts'fr"om the\fain{ér‘MW;ZBS counts. ‘
This boundarv was chasan to provnde a reasonably smooth tr ansition
. fmm one set to the other (The HD counts showed sxgns of mcom- -

: pletgness by 9t®

mag).. Compared wlth previous BB~ AB counts in the same
field, the MW268 counts are sngmf:cantly lower between 8™.8 and 12™.0

(Stegman. & FitzGerald 1972).

For each Spec‘tral grbup space densities uncorrected‘for ahsorption‘;
effects were determmed by sobf{ng m-log 7! tables with the iterative
- algorithm of Reed (1985) (Since the star cnunts are relatwely smalM
ip both groups, the FS—G? Il and G8-Ké Il stars were combined inta one ;"
' group for this calculatmn) This approach employs . the ganeral method
of Lucy (1974) fnr so]vmg mverse problems and respects the positivity
of space densities and the uncertamtles mherent in- the star counts. .

A" FORTRAN mplementatmn for the St. Mary's VAX 11/788 was kindly

‘ ‘supphed by Dr. B C. Reed Table Sl hsts the parameters of the“

adgh augsian lumnosﬂy functmns whlch are ident:cal to those used

udies (McCuskey 1967, Reed & FitzGerald 1384). Simple

e
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Table 5.2a Adopted Star Counts
[Stars / 180 sq. deg.]
|App. Vmag.|' BT -AB | Al-A6 | AT -F6 | F5-GT7 Ill | GB-ke il
- 5.58° 3.42 8.68
6.80 12.05 8.68
6.50 1.37 I .68
7.00 5,80 | 4.38 5,00 _
7.50 15.23 14.79 14.46 1 3T4
8.00 | 3698 | 264 | 1922 9| aer
'8.58 | ©9.58 . | J6.81 | 2548 67.96
9.68 | 148.83 | 7414 | 2471 57.66
9.5d 189.97 17.46 | 46.87 ., 78.50
16.88 | "131.80 189.46 | 164.74 16,47 | "145.52
_18.50 200.81 276.11 227.71 35.94 | 109.48
© 11,88 . | 243.78 - | 358.45 485.29° | 14899 | 96.35
- 11,58 | 350.34 280,11 | 737.42. | 197.03 105.91
12.00 477.82 | 357.26 | 1128.98 | -442.83 | 83.35
12.58 | '699.17 | 574.83. | 113985 | 386.96 | 223.02
N 485 383 532 138 225

The dotted lines separate the star counts from the Michigan
* Spectral Catalogue from the MW263 counts (fainter starsd. MW263 -
‘ HD counts cover 146.89 sqg.
degrees. N is the actual number of stars in each spectral group -
MW268 + HD. - F5-G7 Il and GB8-Ké Il ‘groups are combined for the

counts cover 12.14 sg. degrees.

density an

alysis. -

I



Tabie 5 2b Adopted Star Counts
[Stars / 188-sq. deg.]
App. Vmag. | FT-G3V G4-G8 V
6.5 |  8.68
7.08 CoT-
50 3.42 _
5.00 o422 4.11.
8.58 RN & 57 S 5.95.
9.90 W3 | 16,47
9,50 . .49.36 10.04
. 10.00 S T4.44 - 4393
18.50 184.26 39:10
11.90 023645 | 77.90
11.508 395.89 - 176.43
12.90 588.93 . 252.81
12.50 - 693.79 323.47
N 337 129

The dotted lines separate the star counts from the
Michigan Spectral Catalogue from the MW268 counts
(fainter stars). MW268 counts cover 12.14 sq. degrees.
HD counts cover 146.89 sq. degrees. N is the actual
number of stars in each spectral group - MW268 -+ HD.
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Pnisson_cuuhting_érmrs were assumed for the input star counts. For
‘thb‘se spectral groups without ir“régularities‘ in the star counts,

. convergence occurs within a few iterations.

| Real .space ‘dens*itie‘s were determined from th;z fiétitiuué densities‘
by cnrrectmg for the effects of mterstellar ahsorptmn In general thei ‘
fu:tltmus density A(p) is related to.the true densnty D(r) by (Mlhalas 8
‘Binney 19810 : ‘

DCr> = [C 1 + 0.2 r 88002 198620 50y
~where . p = Inl@, and p is the‘apparent (uncoﬁrfecied) distance.
The extinction in MW268 is well modelled by three relations of the form

a(r).= alogr +p.

»

In terms of colour, excess and distance modulus this. is eqilivale}lt:~to

Evp-vz €3+ e Vo = My D,

 where < = SR.cy, p»= RC ¢y - 5¢p ).

Solving the general relation with this extinction equation leads to - -

L ‘ ‘ _B6p . 5. ‘
D(r -[(1‘ +0.2a) exp [ T a-‘ﬁ—i—“ * lugpﬂ]mlp)t

Fiéi\re 5.2 displéy‘; ‘graﬁhinﬁy the space density runs ‘for‘e‘a;;;il
‘sp‘ectx\-al_ éropp. The error bars represent. the propagated Poisson errors
and the ‘shart do(tteﬁ vertical lines mark the boundaries between the

‘ ad&plpd extinction regimes. At these pofnts,» the exti__rictinn correction
“ has » diséontijwus derivative which causés a discontinuity in the cor-

rected density runs."‘*Another adverse effect of the aBsorpt‘ion‘



. Fig. 5.2a The space densities of B7-A0 HI-V and
' F5-Kb6 Il stars .in MW263.
[no. ‘stars / 183 pc)
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' parsecs

AT - F6 IV

Fig; 5.2b  The Space Densities of A and early F stars.in MW268.
[no. stars / 187 pe) ‘ ‘
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 Fig. 5.2¢  Stellar space densities of G dwarfs in MW268.
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-

correction panifésts itself in the density values at r Vi\l.dl and 1.5 kpc.
In fig. 4.1 the plotted points suggest that the region of rapidly
‘ i_néreasin‘g i‘eddehihg ends near (Vo- M) : IB‘.GS (1358 pc) whereas
_the adopted func‘tiﬁnal relation does not ‘ce"asg steeply increasing until.
(Vo M) = 10™.98 (157-‘pc). Since ‘the absorption eorrectioﬁ depends
on the derivative da(r)/dr as well as -the total absorption alr), this
overshoot lea(‘ls to inﬁalid torrections \ﬁithin these distances. Table 5.3°
tabﬁlates the final density !‘esu\lt\s“interpbl‘ated from the cbmputea
output at fixed dlstance intervals. The horizonial line in eachbolunn ‘
séparates the densities dommated by the HD star counts Ccloser to the

sun) from those based on\the MW268 counts.

ly type stars in MW268 to perait a stat:s- ,

tical analys:s of thelr‘space densxtles Instead “their dlstnhutmn must .

\wwbe based on sper.trophotometric ‘distance. estimates to mdlvnduai stars. \
Unfwtunate%e quahty oﬁ the observational data gathered in MWZGB
a is only mediocre when applled in this manner. Nonetheless OB stars -

are recogmzed as an important tracer of galactm features. and at least

a prelimmary analysis is warranted here ‘ ,‘ ‘ *

56 stars with spectral types of B6 or earlier are shown in fig. 5.3

_ plotted in an apparent dis‘tance;modulu-s w:culour excess diagram. These’
are all the M‘WZBB stars in this spectral rahge with luminesity classes
plus those without“assigned luminosity clgsse§ which afa.assumed, for
this'pux'pose; to be. nain—se@enée stars. lf‘&tme*of these stars are
~members ‘of an association subjected to varymg amounts of reddening

due to mterventng absorption, then in this dlagral they will lie along. a



Table 5.3a Interpolated Star Densities

Stars per 1808 cubic parsecs

FS-k6 11

Ripc}' | BT - A@ Al - A6 AT - Fo
100 8.517 .@‘u‘zaa 3.27 '9.2085
200 9.836 . 8.583 0.60 '9.802
.300 - 9.158- B.610 1.41 8.296
400 . 9.257 8.524 | . 1.3% 8.171
500 .-8.186 .413 . "1.49 8.199
600 9.894 8.265 8.94 8.129
700 9.065 8.149 8.56 0.983
3@ | 0:055 .898 9.41 8.873
- 900 0.142 8.253 1.08 8.246 "
. {@en 8152 9.426 1.72 8.257
1100 0.163 8.741 2.87 0.195
1200 | 0.207 1.241 ‘ 9.181
1208 |- 8.299 | 8.2108
1400 0.446 v 8.275
1500 0,662 8.343
1600 8.292 8.153
17680 9.292 ‘
1808 8.292
w

The dotted line separates the densities dominated by the HD

star counts (closer to the Sun) from .thosp based on the

MW268 counts.

a4 |



Table 5.3b  Interpolated Star Densities.
Stars per 1808 cubic parsecs '
"Ripe) [ FTGIV- | G4AGEBV
59 . 513 ’ 6.96
190 . 5.75 | 470
{58 ©. 7.5 1 - 357
200 6.87 * 13,96
250 497 | 383,
190 3.72 2,71
/.| 300 1. 2.8
408 2.80 . 386
459 282 3.2
. 500 ‘ 2.92
.55 3.04
600 217
658 329
700 3.42

The :dot,ied line separates the densities dominated by the HD
star counts Ccloser to the Sun) from those based on the °
MW268 counts. :
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4 Fig. 5.3 Variable extinction diagram of -the MW263 O-B6 stars.

4

i

e

Points lying on the straight lines are at the same true distance
modulus. -Four associations are evident - at 678 pc, 1.15 kpe, 2.1
kpc, and 5.8 kpe. ‘ ‘

-



line represented by the relation
) (V - Mv)npp :-Rv * Eh-v + (Vb_ Mv)

where the slgpe Ry i\so the ratioeof total to selective a‘b‘snrption.. Three .
associations can be readily identified in fig. 5.3 lying at distances of
1115 kpe, 2.1 kpe, and 5.8 kpc, and perhaps é<4““ is at 678 pc. The.
constant distance m‘odulus lines- drawn in fig 5.3 were fit to.‘ each
assaciatmn by a simple least—squares procedure and then refit using a
common‘ value for R,. The wexghted average value fur R+ mferred from
sepaf‘dte Fits 1s (R = 3.2, and isince most of the éxtinction arises m‘
_ one -region, this vaiue. was used in deriving the distance moduli. Table
54 l_istgthé potential bmembers‘in each association.. - ~ )
éefore“\discuésir'lg the result‘s;-it is worthvhile to- consider a
f{electmn effect ansmg in any magnitude limited sample known as
‘Malmqm!‘t’s blas For a class "of anects observed in a parhcular
apparent magmtude interval, the vulume of space occupled by the
intrins_i‘célly more luminous ‘members is largerj than thatkfor; the _famtge‘x;_
ones. Consequently, tli!; average absolute m‘agnitudg‘uf the-o‘hservéd |
'obj'écts will be biased towards brighter values than the san:e.average for

that class of nbjects in a fixed valume of space. Sincé there is a

. ‘_Spread in "the intrinsic lumlnosnties amongst the stars m the spectral

groups. adoptad for this project, the Malmqmst bias is expected to be

non-zero. The difference between the average luminosity of stars in an

a.pparent‘magnitude bin (M(m>) and the mean liminqsity}pf the stars in

a given-volume M, is (Mihalas a Bfnney 1981 -
(MCmD) - Mo = -2 dClog A(m.$))/dm



- s
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Table 5.4 Teptati;'e' membership in MW268 OB associations

SB kpc

11943 <O7T>, 16883 (BRIl>, 16807 (B31a), 16049 <09,
16888 (091>, 21814 (09), 21019 (BA), 21829 (BAD,

21838 (B21ID, 21834 (BBV>, 21056 CB21ID, 21970 (B5),

21874’ COBV), 21875 (B@%

2.1 kpe

3883 (09, 3862 CBSVY, 6014 COTD, 7859 OBV,
8@24 (BBV), 8828 COBY), 11807 COBD, 13837 (B2),
14842 (09, 16816 (Blla), 16041 (B2V), 23027 (0%,
23830 08>,

1.15 kpe

3022 (BSV), 5870 (BI), 6826 (09, 3883 (B6V),

.9885 (BHID, 9857 (BS, 11019 (B2>, 12051 <B4V),
. 14846 (09V), 16006 (BAV), 18013 (03V), 18020 (B2V,

19084 (B21V), 19844 (B3V), 19052 (BBV), 28847 (BD,
21018 (B1), 22025 (BBV) 23816 <BLID, 240840- (B6V),

24p43 (B2>.

- .670 pe-

6041 (Bi>, 12801 (B2V), 12011 B4V, 14885 (B6W),
21851 (BSY), 21858 (BSV). -

Vela Sheet ?
~368 pc

N

7R19 (B2V), 12008 (B1V), 15807 (B4V), 18803 (BAV),
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.where ACm,S) is the star count for stars in ‘spectral group S at

apparent magnitudé m, ¢ the disPersiogi of the luminosity function for

group S, and‘p =.Inj@. For ig}pical §alueé‘ nf‘n‘“ 9“5 and Alog A(m SV _

B 29, (M(md) - M, = -B™.17, implying - a systematm error in the

absolute densities by a factor of 189 6(M, - (M(m))) 1.26, mdependent ‘ .

of -distance. However, changmg‘the mean luminosity of a spectral group

B by @™17. also alters the space densities by the same far’tar " Current -

uncertamtles in absolute. magmtude calihratlons are of the order of the

present bias, rendering it only margmally significant (cf. Schmidt-Kaler

1982, Corbally & Garrison 1984 and Grenier et al. 1985). 1 have not -

. applied any correction to my fesults since this has not been the prac;‘ x

tice in the past.
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VI. Discussion

Som}s caution is necessary when attempting to draw conclus‘ion.s
‘froin'space_density analyses. As indicated previously, the absolute
. densities are subject to ‘s‘m‘ne\ uncertainty largely resulting from
uncertainties in the luminosit'y functions. \As'wel\l the relative dénsitv
values depend on the accurav:v of the absurptmn corrections. ~ This
| ‘ problem becomes mpurtant in. MWZBB wnthm and beyond the region of
high obscuratmn lndeed the far boundary of this region is not well
defmed and this has a severe effect on the derwed dens:ties at some
dlstances An addltmnal dxfflculty arises from the low star counts
(hence, relatlvely large Pmsson errors) fear the sun due to the small
‘vblumes of space sampled lnvertmg the fundamental equatmn with
noisy data can produce large fluctuatlons in the solutmns. any
vanathns in the densities at less’ than a ffeuf hundred parsecs from the
}uh» should‘ be susixect. Nev-erthele's‘s, s‘oine general trends can be
inf.erréd from the resuits, -

- The ‘Qnmgog‘x Stars: (note: all stellar densities are expressed ‘as the

number of stars per 1600 cubic parsecs)

49 -V Stars: The space density of the B7-A@ stars rises to a
peak at 489 pe of 8.26 stars per 183 pc° dropping to 0. 26 at 500 pe,
and then mcreasing to B 29 at 1508 pc and remaining constant to the
‘hm-t of the survey at 1808 pc. The large values tomputed at 1488 and
‘ 1500 parsecs (fig. 5.2a) are likely artefact;s of the gx‘tinctioh correc-

tion and should noi b; considered valid. The correction does not



51

repl;oduce‘ﬂ‘xe far boundary of thgidust‘ cloud adeq_ﬁately a_nd‘thus ‘the
computed densities in that region cannot be considered correct.

AA*de‘nsity ridge or overabuﬁdancg of BT-AB stars in .the gélactic
plane 400 ‘pc distant is a well observed feature. in this region. At /= :
245° the ‘densi‘ty peaks 588 pc \frjbm the sun at 8.15 stars per 182 pc? B
(Reed a i?itzceiald 1983). In a large fieldf centred at /= 262° the
enhanced cnncentratlon, 8. 17 stars per 18° pc3 between 350 and 45@ pc
from tha sun, has been recently studleﬁ (Eggen 1986) In and near
‘MW268, densities of 8.3 and 8.4 (for B8-AJ stars) have been previously.
reported 508 pc from the sun (Stegman & FltzGerald 1972 McCuskey &
Lee l‘)’;%) At 7= 277°,.08.25 stars per. 183 pc® are located at 388-600
. pc and a concentration at 663 pc is reported at 7= 288° (Mogre "
. FitGerald 1973, Wooden 1971).

’!‘he‘density ‘depras;sioﬁ at 800 pc is ,aisq_‘gehérally obserye;i, ‘l‘mt
the increasing densities beyond are not. Stellar densities of 0.07-8.88
stars per 10° pc3 are observed at / = 245° 277°, &“283°‘. However, “
‘neithar study near MWZGB*;epbrts such a low value. Stegm“a‘nﬁ\&
FitzGerald (1972) actually find a peak at 308 pc, althuugh this is
 followed ‘by a sharp drop at 99 pc (8.32 to .15 stars per 182 pc®. -
_ Increases in . density at 1 kpc are observed at 1= 268" and 277° but

B not at I 2457 or 289“

At- -16 J AT-Fé JI:‘«V stars: Quﬁlitat.ively the space density variations
along the line of sight for both these spectral 'groﬁﬁ .are remarkably
similar - see fig. 5.2b. The density of early A stars declines from 8.6
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. -stars per 183 pc® at 300 pc to a minimum deh.sity of 8.1 at 868 pc and
then increases ‘rapidfy to over 1.2 at 1200 pc. ‘Siniil_ai‘ly. the aensity of
late-A and F stax;é declines from 1.4 stars per 18° pc> between 380 and

58 pc to a minimum at 388 pc of 0.4, and then ix;xg:reasing to over 2.8
at 1108 pé. L . an

The distribution of earl'y A and later type stars in. this direction
has not been investigated a: widely as the more luminous, earlier stars.

At 7 = 245°, the A1-A& stars decline in density from 8.8 stars per 183

pc at 200 pe to a minimum of 8.15 at 708 pc; but then only increase :
o shghtly tu 9.25 stars per 1@3 pc° at IZBB pc. The AY*FB stars in this

field rapidly decline from 2. 6 to 1.8 stars per. 1B3pc3 between 280 and
5@@ pc (Reed & FitzGerald 1983). The same spectral groups at /= 280°
-exhibit relatively small variations withi average ﬂensities of 0,25 & B.7
stars per 187 pc® respectively, but both groups do show some concentra- ‘
tion near &80 pc ¢Wooden 1971). | ‘

. F5-K6 Ilf‘stars: 'I‘he space ‘densit‘ies of the yellow-orange giants
fbllwq the same \trend;s as the previous groups. [‘From 8.2 stars per 18°
pc® at 508 pc their den‘s‘ity decreases to 8.07 at 38 pc and then
increases to 8.2 near 1200 pc. The computed values at 1480 and 1508 -
‘ ‘pCv‘Shlm‘lld be disregarded as argued before. \\ S

The average density of giant stars in MW268 is typical for glants
in other Galétic plane fiel‘ds.‘(McCuskcy'l’j}BS), but less th%m the high
*denéities, found.at ] = 245° (Reed & FitzGerald_ 4983). - At.J ‘=,388‘f. the
giants concentrate at 688 pc wit?x a density near 8.4 stars per ‘183 pco
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and monotbﬁiéally décreaée in density‘thm(Woodén 1971,

. ) T < : i '
F7-G8 V stars:.  The G-dwarfs exhibit essentially uniform space
densities. of 3.8 stars per 182 pc® within a few hundred parsecs of the
sun, Interestingly, there is no suggestion of decreasing densities

beyond 509 pc.

The uniform- densities found in MW268 are very similar.in both
’ magnitudé»and character with ?.hosé :found‘ atv n‘;any‘othex" longithdes
(McCuskey 1965). However, ‘both at' /= 245° and / = 280° larger
- densities of about 5.8 stars per IB" pc3 are found wnthm a few hundred

" pc of the sun (Reed & FitzGerald 1983 Wooden 1971).

The 0B stars:

Three distin‘ct associations of early*—typ& stars are. found in
MW268. The closest group lies at 1. lS kpe, another at 21 kpc and ‘the
,-final group at 5.0 kpc. A fourth assocmtmn may. reside at 678 pc,
' altl‘mugh this gruup‘ contains only .a few B stars. The assocmtmns at

1.15 and 2.1 kpe have both been previously identified; although their .

designations are confused (Miller 1972 - Vel OBl at 1.1 kpc and

‘Hunphreys 1978 - Vel OBl . at 1.8 Icpc) A concentration of B4-BS stars |
700 pc from the sun had been previously noted in MW268, and the group‘
at 678 pc confxrns thls (Stugman &‘Fi.tzGerald 1972). Between the
associations it 2 and 5 kpc-there are apparently few if any‘OB stars, o

The astociation at 5.8 kpc i\ay be indicative of a further spiral
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feature lying in the’ Puppis-Vela part of the Galaxy. Several other OB
associations may help define this featurs. Pu'p OB2, part of an
extension of the Local Arm at /= 245°, is about 4.7 kpc distant (Havien
1976, Turner 198>, .At 1=12065°2, b=-2°90 th;.- young cluster Ba 7 is,
located ~5.8 kpe from the sun (Vogt & Maffat 1975). Vel OB3 consists
of & faint O-B2 stars within one sguare minute .centrgd.‘at 1= 27S° ‘b =
-1°.9 sumé's—s kpc distant (Miller 1972). Co‘nsidering-the uncertainties
“in distance estunates these. 4 assocnatmns are at snmlar distances and
may trace cmt a dlstant spiral feature branchmg from the Local Arm.-

' and reachmg towards the Carina rezion,
Conclusions:

An examlnatmn of flgs 5.2 reveals a general trend in the space
+ density vari*atwns in MW268 within-1 kpc of the sun%here is an
enhancement at 480 pc followed by a minimum near 500 p_c evident in

all the groups: The generality of this feature is clearly shown in fig

. 6.1, The denmty runs for each spbctral group normalized to their

o averaga value along the hne—nf—nght (mean dennty = 1.08) are plotted

together with the same ordinate; Moreover, the relative varmtlons are

- similar among the groups. . \ ”

“The feature oﬂserv‘ed‘daﬁ" pc from the sun is strpx;gly supported -
both by the present study and previous studies. H.~ is uBiquitous K
amongst the spectral _groups studied here. At /= 280° a similar common
density peak at 680 pc is observed for spectral types from B7 to Fo and
for the giants (Wooden 1971). This “ridge”’ coincides with the Vela
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"Sheet" and is likel'y‘élsn associated witix the Vela SNR and the ‘Gum,
nebila (Brandt; et al, ‘1971« Eggen 1986). Likewise, the “trough" with its
minimum 508 pc from the sun is ewdent in all the spectral groups and
* represents the same relative: densnty decline to~“‘397 of the mean
density: \

»

A general declme in stellar space densntnes, partxcularlv amongst. ‘

the A& F star‘s. is a long standmg feature in the solar nelghbourhood
Bok L1‘337) noted that no reasonable treaiment of the mterstellar ‘
‘absorptmn could reverse the trend. McCuskey'’s (1965) results over a
\wid‘e range in galactic longitude yield the same geherél. trends. Herbst
& Sawyer (1981), employing general star.\coun{s‘»‘and a somewhat
‘different'analySis tacﬁnii]ué, also arrived at the sgﬁg conclusion. ‘~ The
e :‘s‘un; appears to be near the centre of a not negessirily spherical region :
.of énﬁanced star den i*tit;:s~ The - lack of sﬁrs in MW268 BGB\pc from
'.‘the sun may be ev:dence of this phenomanon though the concentration
_.of .stars near 408 pc adds another camponent to. the local galactic
_ structure. ‘ ‘
'I'hek dust cloud, the region of ‘higl‘l\\absorptiun noie;i before, begins
"near the \minih‘mm of ' the density depres-sibﬁ.and extends for another
SQB*BBB pc. Within this region, the depsiiies of all spectral groups
increase: the most populous OB a#éociation -is located niear ti?e centre
(*1.15 kpe): the BT-AD stars and the giants attain densities similar to
.those ih the 489 pc feature; and the A a F stars show a s{rong
concentration towards the far edge of the cloud rising to nearly double

‘their respective densities at 40@ pc. This latter group suggests an
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eﬁtendeﬂ regiori of staf fornétion may be present particularly if the
observed CO emissmn (Dame et al. 1987), mdu:atmg the presence of

nolecul\ar.hydrogen, arises -here. Overall the region between. 880 and

1408 pc has some characteristics of a cross-section through a spiral .

density-wave feature.
- |

" Galactic structure in the Vela region is quite complex. The
- present s‘tudy points out variations in t;he stellar space ﬂensitiec which
are shared from spactral types BB to F6 and by the glants The Vela
‘ Sheet appears as a clearly defined densxty enhancement QGB pc from
the \suh followed 'by first a zone of low stellar dpnsities and then the:'
. Pup-Vel spur, a region of enhancement near { kpc. .An extensi{*ekdust
cloud‘ is associated with the latter as well as Vel OBI. Two more OB
associations are found at 2.1 kpc ajid 5.8 kpe, ‘:i:vith~ the region between
these Seing essentially devoid of either eﬁﬂy-‘type st;ars or dust.
Further investightiu‘h‘ of the structure in thisipa'rt) of the Galaxy is

“ warranted, particularly with regard to the 0B stars.

Au
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B1

4 3
Section B2 - 1088+
No. . Sp \I~ . By u-B h 6, Sy . 6“ notes
1881 A4V 18.98 .47 .86 - 222 .33 .18 .17
1882 Fav 9.27 .72 -8 222 .27 .89 .17
1883 A2V 8.68 .49 B3 222 .24 .84 .19 ARuAbL-TE
1889 A9V 9.97 ° 64 -.B3 222 .22 .15 .19 . ‘
1885 KIIV: = 86 1.21 . .69, 222 .38 .13 .15
1886 ABV 9.86 .58  -~.85 222 .28 .87 .26
. 1887  Asv 18.58 .33 .81 222 28 .11 .23 ©
1888 A9V 18.26 69 ~.13 232 .27 14 .21 ovip pec?.
1889 Asv "18.83 ~ .52 A5 2°22 .26 .88 .28 \
1618 ASV 9.84 .48 18 222 .28 .86 .24
{811 BBV . 8.65 14 -;480 222 .23 .09 .1t
1812 A6V 9.48 . .52 86 2.2 2. .28 .18 .19
1813 eg;v: ~18.13 .87 .88 232 .31 18 .85
1814 AlV 1893 .39 86 222 .26 .12 .15 Ap ?
S 1815 A3V 11.48 .68 - .88 222 .25 12 "5 -
-1816 FiIV: 11.35 B9 - ~11 T 22 . .3 S I - I
1817 CA9IV:  11.87 .91 .84 222 .27 11 3. . .
1818 F:: 18.52  1.46 .88 2 22, .30 .22 .88 emission??
1819 KeIII: 18.23 1,83 .54 322 .26 .18 .17 :
1828 ASV - - 10.82 .53 ° .87 222 38 13 .24
1821 F3IV: 19,9 .75 ~.B5° 222 .33 .12 .12 - L.
1822 A3V 18.55 ~ .38 .81 222 .27 .86 .17 ovip An
1623 GBIII . 9.7 1.1} i.8% 322 27 . .11 .35 doyhle py
1829 A3V 11.78 87 .38 222 .32 17 .81 ApT '
‘1825 Gav: 12.88 © .84 -18 222 .35. .86 .19
1826 GSII1 - 11.59 1.82 .88 222 .31 -.83 .11
1827 Fov 11.47 .78 -89 222 .29 .88 .24
‘1828 A8V 12.89 .62 -.86 222 -.31 .87 .11
1829 Alv 11.91 W75 .89 222 .38 .11 .18
1838 GO 12.14 .65 -.87 222 .33 .16 .89 ovlp
1831 A1V 12.53 .B6 .21 ..2282 .23 .13 .22.
1832- G1V 12.61 . .99 82 222 .29 .88 18
1833 F5V: 12.49,; .78 -~.15 222 .27 .18 " .19
18034 ABIII: 11.51 W27 -019- 222 27 13 17 aevip
1835 G8 . 12.85 76 . -6 2ZF2 .26 .15 .88 :
1036 Fé 12.24 79 -8 222 .31 .11 a2
1837 A2V f1.72 .98 25 122 -- .20 .89 Ap ?
1838  G6V; 11.87 - .93 .28 222 .38. .89 - .84
1839 G2 12.53 .82 a2 222 .39 .22 .11
1848 F2' 12.53 .65 -.B4 2 23 .3 .14 .86
1841 F2 12.72 .75 -.89 - 222 .33 .22 .84
.4842 FBV . 11.83 .61 -.1% 222 .48 .21 .84 .
1843 1@ 12.39 ‘73 -.23 222 ..33 .89 .15 ovip
1844 G8 12.26 .78 -.88 .22 2 . .4% .20 .85 ovly
1945 A3V 12.57 .79 86 222 .38 .18 . .81 Ap
A - : s .
1836 AV 11.92 5?7 .83 222 .34 .88 .23
1047 F2 41.65. .69 - -.83 222 ..,3? .13 1%
1848 F5: '11.88 .82 18 222 .24 .18 .16
1849 Gav 12.62 .99 11 2322 a8 .18 .87
86 "-.87 222

1058 GOV . 12.18 38 ".13 .82
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No.
1091
1852
- 1853
. TMB54

. 1835 .

. 1856
1857
1858
1859
1868

1861
1862
1863
1864
1865

1866
MB67
1868

1869

1879

1871
1972
1873
1874
1075

1876
1077

1878,

1879
1988

1881
1882
+ 1883
- 1181
1182

1183
1184
1185
1186
1187

B}

131
Adv
Gav
R3111
Fav

Ge
G
G5V
Fev
Ge:

G8 -

G

FB
A3V
ABYII:

MOIII:
A2V
A8V
Fav

G2IT1:
F8v
G2
G3v:
GB
F5V:
ABV:
ABV:

Ga:
rg

K111

v

12.39
12.96
12.85
18.37

12.24

12.81
12.72
12.14

12,53

12,22

11.51
11.67

11.61.
12.14
11.97.

11.11
12.48
11.78
18.87
11.43

12.26

11.67
11.86

-12.36

12.83

12.54
12.909
12.29
18.73
11.99

12.18

12.32
11.96
12,62
12.71

12.33
12.69
12.32
12.29
12.41

Section B2 - 1488+

B~V
.87
1.26
.86

1.68
.73

72
.88
.82
.73
77

.a8
.76
.68
.76

. 66"
© 2.87

.21
.78
V27
.88

.95
.76
.87
1.88
.95

.82
.61
.73

-1.78

.61

.78
75
.84

1.85
.90

1.21
1.10

.86
1.53

2,27

s

u-8

.89
.37
.05

1.39.

-.83%

-.11
-.13
-.19
-.16
-.25

.86
-.86
-.86

3
-.981

1.67

1?
~.18
-.87

- —-.89

.93
.83
-.86
.18

.80
T -.19

-.28
-.85
1.36
=19

—.18.

-.12
-.13

.13
-.01

.70
.38
A7
1.41
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. .39
.33
.37

37
- .32

.32

.29 -

.38
.36

.34,

.34
.31

.38

.38
.42

.30
.31
.26
.25
.35

s da

33
.34

27

25
kY

.32
.29
Wl

.29
.31

.28

.34

.34

.38
.32
21

.33

.48

ng’

.35

.B7

B

12
A7
A7
17
At

.88
e
12
19
13

A5
.18
.88
14
18

A7
11
.88
11
12

.l9l

)
.14
13

.87

A2
14
.15
.28
.87

.18
A
W8
16
.87

w15

T

%

.08

.88

.85
.85
.82 -

.85

.88
.86

.06
.BS

.01
.82
.84
.85
.84
.15
.82
.85
.06
.89

.88
.84
le

.99
1
.18

.89

.09
13
.83
. 84
.84

.B6
.89
.12
.83

uxp

B2

notes

ovlp
uxp & ovlp

ovip.
uxp
ovip

ovlp
o

ovlp

uxp

ovlip,~
nvlﬁzﬂ‘uxp :

ovip ?

drffuse
uxp



e

. Nao.

2081
2002
2003
2884
2005

2086
2087

20688

20689
2818

2811
2012
2013
2014
. 2015

2816 .
- 2817

20139
2819
2928

2021

2022
+2823

2824°
20825

2026
2027
2828
2029
2038

2031
2832

2833

2034
2035

2036
2037
2038
2039
2848

2841
2042
2043
- 2044
2845

2846
2047
2048
. 2899
20589

Sp

ROIIX
A31V
ABy
Fav:
AV

ALV
RBIT1
ALV
AV
ALV

ABY
ASY

G51v:

A8V
G8:

G2
68111
Fay
ABv

A9V

AV

- ABV:

AQV
48:
Q

F8
Go
3

" F
“AQV

ABYV
G
r8lv:

F81v:
A6V

Go
F2v:

ASYV

&
GSIII:

F8:
Gov:
| 3]

Ga:
G8

KOIII:

B}

9.65
18.84
19.54

9.51
8.13

18.44
"9,.08

18.15.

18.37
16.44

18,356

18.25
8.85
9.91
9,91

18.17
18.33
11.23

11,94
11.835 .

19,93
1h.87
11.82
12.98

12.31

11.722
11.22
11.23
12.18

11,24
11.68

12.83
11.24

- 11.66

11.83

12.83 -

11.68
11.98
11,82

11,64

12.85
11.82
12.39
12.54

13.13

11.78
12.83
12.48

12.45

12.43

Section B3 - 20088+

B-v ~

1.28
.68
.16

.99
.32”

.26
» 90
.51
.30
. 28

.35
-39
. 96
.89
.71

.64
1.12
.64
.47
.37

.59
. .50
.44
.76
.81
.67
72
.79
.78
.53

.52
.73
. 68
.69
.53

.77
. '65
.70
1.23
.59

.22
76
.78
. 83
.79

.72
.79
.78
.66
.75

u
1

1

|

[

-B
.26
.28?
.8?
.86

A1

V12
» 39
. 85
Al
.13

12
.82
.49
.12
.18

.13
.95
.84
.24
.82

L,
86

.88
15
12

.83
. 84
.89
. 84
.13

.82
.86
.81
.86
.88

.82

.84~

. 89
.1

.19

[ T |

t

.18 -
.81
.86
. 82
.84

.83
. B2
.86
. 86
. 90

A
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OB NNNNK NN NN NN DM RN NN NN ESN
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N@NMN [T R ] [N R TR R-L NN MY
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Oy
.32
.3
$1
.21
.14

.28
.25
.29
.39
.26

.23
.2t
.19
.28
22

. 26
.26
.29

.37
.26

.22
.31
.16
- .39
35

.33
.28
.34
.33
.38

.38
.40
.36
.38

T .26

.22
.29
.38
v23
.33
.35
.24

i33
34

KT

-39
.36
.35
.31
. 26

Gy
16
. 86

10

T
.87

.89
.16
. 87
.11
8%

11
.12
. 87
.13
.17

.11

114

. BB
. 83
.13

.88

13-
S
S

.18

Y

.12
.17

.89

.89
.13

.13

.13
.18
.85

.19
. 89

17

.12
. 89

.15
.89
.12
.06
.14

. 85
.89
.14
.18

.14

Sy

.82

<12
.18
.08
.86

.88
82
.88’
.81

12

.14

127

.87
.87
.82

.83
.85
.82

.81

.83

.98
.89
12
115,
.16,

.18

.12

.89

-

.09

.13

.89

11
.12

.30
. a8
.10

.82

.01

.80
.88

<16

.83
. 85

.84

11

.87
.28
.17

B.3
notes

nw H lines

Ap

pec .

pros G2V
double

A2nAB-AB ?

uxp
uxp

ovlp
diffuse

uxp

Ap Sr

ovlp
avlp
ovlp

ovip
ovip



Noe. Sp
2851 F
2852 T
2053 A7V

2054 F6V.
2855 ALIV

2856 A8V
2857 65V
2858 Gav:
2859, !
2068

61 FSIII
62 G2v
2063 FS
2064 A8
2865 ASIII:

2866 G2I11:
2067 ToV .
28068 F 1
2869 &2
2181 .

2192
2183
2194
2185
2196

21087
2108
21089
21148
2111

2112
2113
2114 -
2115
2116

2117
2118
2119
2120
2121

2122

A

11.79
11.29

11.87
11.55 -

12.77

" 12.52

12.12
12.87
11.23

- 12.44

11.83

1.33 .-

2.49
12.61

”
!19.31

12.42.
12.66

11.74
11.61
12.86

13.15
12.28
12.69
11.88

13.86.,

12.75
12.74

"13.22

13.81

13.28
13.81

12.98
11.97
13.83
12.52

$3.08

12.32
. 12.78

13.18
12.02

13.82

1,29

Section B3 - 2088+

B-v

.35
.42
.47
.63

.83 .

.56
.76
.76

6l
.63

.63
.69
.79
.67
12

NS
.67
.63
.66
1.13

.67
.79
.69
.29

“66

1,

.95
-1
.76
. 88
.95

.92
77

.73
.58

.79
.63
.73
2.35
2,29

.67

U-B

-

.83
.89

.84
88

.41

.35

{

!

.28
.88
.10
.85

.89

- .13
-.87

.86
.13

22

.82
.85

.85

.99
17
,az

.87

-~ 86

.89
.12

~. 23

¥

. 87

17

.41
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b pe BIBO B NI DITWEO B W BV GO DO B

S

tatutwtuty Nttt
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o

OB RN

Oy

.26
.16
.27

32

.31

.29
.21
.31
.27
.35

.38
.38
.38
.31

28

.27
-4 31

.39
W34

.29
. 38
- .24

.29

g

O

.33
.27
.38
.28
.42

.32
.32
.27
.34
. 29

.23 .
. 29
.28
.28
.38

.21

.19

6“‘
.29
16
21

+, 86"

A2

12
.81
.89
.02

.06

.81
.81
.8?
.84
.19

.84

.83
.83

.87
.28

.84
.86
.82

. .8%

.82

B
.81
.83
81

.83

.82
.87
.86
.12
.18

.21

.28

.26

.81

B4

notes

ovlip
ovip

ovlp
ovlp

ovlp
ovip



Ro.

3801
38082
36683
3804
3009

3886
3807
3088,
3889
3010

3811
3012 .
3013
3814
3815

3016
3817
3818
3819
30280

3021
3822
3823 °
3024
3825

3826
3027
3028
30829
3938

3831
3032
3833
3934
3935

3036
3037
3038
3039
3948

3841
3842
3943
3044
3033

3846
3947
3848
3049
3858

Sp
ROIIT:
Glv:
09
ALV
ABYV

ALV
ABV
A3V
AgY
AgV
GV
ALV
AqV
ALV
ALV

G9111
ABV
AbV:’
B9V
K211

BBV

B5V

G2III

. ARV

Adv

KiIv: -
B8V
ABV:
A2V
A2V

“Gav:

ALV
Bg:

-F8 -

BBITI:

.G35I111

B9V
A2V
G3111
GiIIn:
ALV

K

B
Fav
G68:

G2:
ABV:
AlV:
B
ABY

»

v
18.84

9.37
10.84

-18.58

18.85

9,32
8.29
9.39
18.21
9.94

9.86 .

9.44
18,23
8.55
11.13

9.28 -

'9.63
11.23
11.29

. 18.40
‘11,74

11.87
19.87

11,27

11.42

18.25
19.64.

18.57

k1,38

18.97

19.84

11,22

11.78
198.99
"19.89

11.18
18.63%
11.58

"11.48

11.53

12.16

108,73
12.52
11.79
11.31

12.68
12.48

11.52
12.76
11.87

B-V
1.18

1.45

.64
.18
.15

.12
.8?
.37
rs16
.18

.82

.24 .

.35
.25

.27

Section
U-B
L}
1.18

1.85
-.48

18
€. 85

+ 32
.28
. 29
.16
.28

.48
.88
. 28
.12
.19

.91
-.1?

13

-. 0t
.84

.35
~.14
.17
- 09
.28

.99
~.83

.83
.44
.14
.04
-.86
.23
-, 13

.18
.13
.17
.88
-.81

.33
1.85
.81
-.81
1.82

.88
74
.39
.8a
.18

-.g6"

B4 - 3888+
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.20
.18
.19
.28

.13
.21

.23
.23
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.23

ot taTY

.43
.19

LR 04

.27
.23
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.36
.32

.38
.29

.29
.23
.19

(LR LR TR LY AN ]

NN WM NN

.28

. 26
3
.37
.26

.37
.32
.35
.26
.22

.92
.37
.37
.28

.28
. 24
.23
.26
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WMRtoidiv RNty wiviheiviv

.21

.28
.29

27

.22

.28°

a1

.27

.27

<
GB . 6!!
.27 .84
.17 .82
.13 .85
.14. .98
88 .11
.19
.83 .18
.10 .19
.15 .28
i8 .
17 .83
13
.22 , 28
.86 .28
i8 .83
:13 .20
.19 .19
.10 .04
A1 .82
- 27 .84
.26 .85
1Y . 87
.23 ;82
.16 . 081
13 .18 .
.21 .18
.19 .85
.88
.19~ .83
17 .87
18 W17
.18 .23
11 .89
28 13
.28 .28
.24 .84
.14 .84
.23 .87
.18 .15
25 .83
. 2885
.19 .33
. 28 .13
. 26 .82
.26 .87
.18 .16
.21 .86
.88 .83
.38 .84
.29

» BS

notes

avlp
diffuse.?
weak lined

~

double py

double pg
double pg
Ap ?
ABRAI-AT?
ABnAZ-A3
Ap ?
ovip .

?:

‘pec‘?

double pg

strong Fe?
Ap

ovlp

uxyp

-

ovlb\\\;\‘—/k \

¥



No.

3851
- 3852

3853
3854
3859

3856
3837
3058
38959
3868

3061
3862
3863
3064
3865

3866
30867

3868

3869

3878

3871

3872

3873
3824

3875

3876
3877

. 3878

3879
3880

3881
3882
3ea3
3184
3182

3183
3104
3185
3186
3187

3108
3189
3iie
3111
3112

3113
3114

3115

3117
3118

Sp v

N

B-V°
ABV:  11.84 .51
G . 11:22 .78
A3V - 12.32 .58
Mi: . 12.89 .62
GO 12,21 - .79
Fov 13.97 .52
A3V 12.33 .73
G 11.35  1.19
MaIII - 1@8.81 . 2.1p
K8: 11.44  1.45
AB 13.69 .73
BSV . 12.45 .59
BOV 3z, 12.21 62
F8 12.17 .48
MZ: 18,11 2.33
F 11.57 73
R 11.87 .55
68 - 12,67 :
G5 11.89 1.48
A3V 12.14 .74
G8 - 11.69 .73
F4V ‘16,26, .57
B9V 11.29 .55
GBIII  11.8 1.42
K3III:’/L{T§% 1.95
B9V .. 12.51 _ .56
ABV 12.48 .44
MIIII 18.52 1.95
A2v 11,78 .49
G8 18.96  1.48
FOV: 11.48 .78
B?: . 11.93 .68
F8 12.59 .52
11.81  1.29
12.43 .39
12.66 .52
12.46 .68
12.56 72
12.24 .58
1r.37 .64
12.35 .54
11.81 .57
11.98 .63
11.83 .75
11.64 1.34
11.88 1.66
11.84 .46
12.84 .46
12.76 .85
12.87

.53

LS

Section B4 -~ 3888+
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1.39
14
21
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-,84
236
.82
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1.084

.31
.20
.37

.85 .

2.65

.. 18
.89
.20
.81
.26

-.81
-.87?
-.86

1.17
2.15

.18..

.34
2,99
.94
1.23

13
.81

.23

.78
.83
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-.82

L 23
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.28
.29

.54
.36
.38

T3

.35

.29

L33

.26

.39
.28
33

B,

2 notes
.62.ﬂp

.88 uxp

.27 double py

.86 uxp
A9 ;

.87

-:81 ovlp

.85

.10 weak 2 ?

A8 uxp

.87 double pyg
.89 Bp 514288
A7 .
.89 ovlp

.86
A7

~ 31

.86 ‘class 17117
03 - o

13

.83 double py
.01 .

.85

.B5 avip

.84

.84 ApS)
.82 ‘
.82

11

.85
.88 .
12 ovlp
18
.20

.48
.85
.83

.83

.83

.84
.82
.8l
.18

A%

.31 double py
.26 double pg
.87

.19



PN

ﬁo:
3119

3120
3121
3122

3123

3124

- 3125

3126
3127
3128

3129

3138
3131
3132
3133

3134
3135
3136
3137
3138

3139
3148
3141

.3142
3143

3681

Sp v

11.59
12.68
12.77

12,62

12.81

12-.42
12.73

12.18

11.69

12.55 7

12.62
12.87
12.68
12,86
12.38

12.88
12.03

12.89

12.52
11.98

12.46
12.52
12.86
12.41

12.68 .

B-v

1.52
2.08

.64
s .79

.69 .

1.96

23
1.37
1.78
1.74

1.58
1.54

.2.31".

1.68
1.57

76
1.14

1.18-

1.28
A1

1.31

-3
2.4 .
ALLF?

g.i?

Section B4 - 3888+

U-B.
1.17

.45
43

.82

1.17

59
1.48
1.68
1.35

1.84

1.86

1.28
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No.

abe1
4082
© 4903
4994
4885

4886

4007

4908
2089
ante

4911
4812

- 4813

4814
4815

4816
4817
4018
4819
4928

49821

4822
4823
4024
4825

2826

4827
4828
4829
4830

9831
4832
4033
4934
- 4035

4836
4837

4838

4839

4848 .

4831
4842
4843
4844
4945

4846
4847
4048
4849
4858

Sp

FI1III
Agv
A6V

KeIIl

ASV
M5111

‘M3I11

B8IT1
ALV
ABV

GBIV
KeIIl
G771V
Al
A8V

Fa
G3v
F3

G8III .

F8v

BIV
A3V
B9V
AGIV
ABIV

FovV

A8V
F8III

ABV

B8V

E8
F2v
B9V
G2

Rav
F21
G6 -

KoV

v
18,248

©9.88"7

10.49
8.9?
18.084

9.52
8.50
18.17
18.135
8.52

. 9.57

g8.36
8.92
11.983
11.34

11.24
11.93
11.53

9.83
18.92

11.26

-11.25

11.14
10.99

18.54

11.81
12.94
11.78
11.94
12.35

11.76
i1.23
11.85
11.34
12.52

13.33.
12.08?
18.4?7
i2.45
11.74

11.23
12.91
12.38
12.49
12.27

18.56
11.72
18.94
11.38
11.51

»

B-v

| .52
.53
.38

1.17
.65

1.83
2.38

.92 .

.31
133

1:22

1.22

.93
33
.63

.72
.91
.38
- 1.19
279

.79
.97
35
.93
.61

37
.86
.14
.99
.83

N

.79
.7
.98
79
.97

.84
.48
1.14
.68
. 9?

. .B8
W77
.91
.78
.97

2.19
.73
1.50
.68
.77

Section BS - 49088+

u-p

.19
.36
.32
.94
.63

» 2,29 .

2.79
.64
.23

12

1.3
1.01
.BY
‘32
lBB

.89

.51

.86
- 1.12

27

.23
.82
.36
.36
.32

.19
.46
.13
.13
.32

.18
.10
.31

.22

N |

.25
.27
.54
.49
.

.46
A 58
.3
.14

2.62
.1
1.50
.13
.25
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.35
633
.29
.46

.46

.53
.42
.93
-.51
.40

.58

.45
.49
.63

-.44

.44
-39
.57

.43
a1

.43
.38
.67
. 64

.68
.35

.39
.44
.48
.91

1
.36
.41
.49
.44

.93
.45
.43
.49
.58

.92
+92
.61
.53
.58

.41
.48
.61

.61

.64

o &

.22 .

.19
.15

.18

.23
.24

A1

.85

18

.14
.19
.22
A7

A6 -

16
16
.18
A9

17
.22
.17
~24
,2{
.16
.14

g

. 26

A7
A1
.23
.20
A7

.22

a7

.28
.28
.27

.28
.32
.36
.21
.21
.27

.18
.34

.29 .

.26

.13
.19
18

23

1?
. 25
.33

126
A5
.28
.55

.27
17

.19
.17
.19
CL2at
.23

.22
.21
.28
.3
.29
.16
1
.12
.28
.19

\]9

21

.26
18
.21
11
18
11
.28
.36
.21

.88
.18

17
.21
.32
19
.26

"notes

niak~“

ApSrEulr
A2mAd-AD
weak lined

strong Fe »
double
ovlp

ovip
ovlp
double ?
Ap -

Ap }
Ap ?

pec ?
Iv ?

str G-band
ovlp :

ovlp
ovip

ovip
ovip

uxy

ovip
ovlp



No.
4851
4852
4853
4854
4833

4856
4057
40858
4859
40868

4061
4862
4063
3064
4865

4066
4067
3068
4069 -
4079

4871
4181
3182
4103
4104

4105
. 4186
3187
4108
4189

4118
4111
2112

Sp
68v

R

A3V
G3v
ABY

Fav
ABV
re
Feill

AqV

A3

G5V
AD
Gav
BV
62

Fav

4113

4114

2115
a116
_3117
4118
4119

a128
4121
4122
4123
4124

4123
4126
4127
4128
4129

v

11.66
12.65
12.87
11.36
12.29

"11.56

12.06
11,93
11.61
1z.42

T NT

12.43
12.31

S11,11
12.88

12.87

12.27°
11.33

12.88
11.76

11.66
12.53

13.94 .
. 12,47
12.18

13.13
12.95

12.58 .

11.38
12.97?

12,21

12,47
12.32
12.37
12.186

12.49

12.36 -

12.890
13.11

12.98

12.78
12.59
12.71

2.

12.78
12.28

12.68"

12.39
i2.58

12.30

B-v
.88

e

.88
.93
.68

45
.84
69

©1.40

.87

. .93

1.85
.83

1.89
1.86

.91
1.17
.99
1.14
.89

.72
92
.79
.89
.99

.75

"1.16 -

.76
2.835
.77

.87
77
i?g
.67
.83

.67
.79

1.15

99
~.Bs

1.11
1.11
1.82

.82
1.99

1.11
1.39
1.53

(61
1.87

Section BS - 4800+

. u-B

.40
.29
62
. .53

-1

!
.38

.63

.17
1.49
.58

.67
.79

.68

.72
.58

.45
.79
.26
.49
.30

OISO (OMSIOMIIY OIMESIUES MIIONBIN MBIBIBIR
b e e bt e e B R RITOOO N DIDORI VDY NSO BO DO IO

FIPSDOBIED  MIBIBSIIIY NIV DN B IO B b B0
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Gv . Sn ~6ﬂ

.56 .26 .25
.78 .34 .28

T .69 .29 .29

.66 .27 .30
730 .33 .28

.62 .25 18
.64 .25 .32
72 .31 .34
.76 .38 .18
.79 .22 .39

22 .36 .30

.64 .31 .27

68 .27 .25

a3 .22 - .28

68 .32 .16

58 .25  .3i
a3 .26 .10

.28 .29 .23

.35 - .13
.41 - .14
.48 - .11
.43 - -
.93 -~ ,07.
V57 - .13
.53 - .19
.57 - .15
57 -— ==

“ovip

B9

notes

uxp

Ap(CrEw)
ovip
ovip
ovlp \
double

Ap ?

uxp



No.

41390
4131
4132
4133
4134

4135
4136

4381

Sp . v

12,86
12,12
12.53

‘12.20
19.88

12.26
12.68
13,18

B-vV

) P e e

.81
.72
.99
.89
.24

.41
92
- .46

Section B4 - 4888+

u-B

.33 .

1.64
1.29

.21

.84

12

—

eI WYV ES T

T

N -
Lot DDV

hel

» o

.45
.51
.68
.47

.69
.79

“n

.2
A2
.16

.18
.85

B.16

notes



5801

S882

5083
5004
5805

5006
50087
5868
5009

5018

- 9811
"5012
5813
5814
50815

. 5816

5817
5818
5819
5828

5821
5822
5023
3824

58235

5026
5027
5828
5829
5838

5831
5832

5033 .

5839

. -5835

5836
5037
5838

3839.

5840

30841
5042
5843
5844
5845

5046
5047
5848
5849

. 5858

SP)
BYV
Fe
Kelv:

Aev
ABv

GB1IvV:
BYV,
Fav
R3I11
GBIV

Kav

ABV

B7V
B9V
ASV

A8V
Agv
BIIII
A2V
Kav

A2V
ABV
M4l11
ALV
B9V

AV
FBv
F2I11
ALV
Fav.

ALV
ABV

Gav
G2I1X
GLv
ABv
aeav

AV
ABv

G8
F2

Fo
F5Y

Gav
Fav

v

18.57

6.67
'9.53
9.28

16.51

9.85
8.29
10.39
18.26
10.128

9.85
18.48
9.48
6.29
9.56

'10.088

9.98

18.68

18.82

18.43°

11.62
11.47

- 10.18

11.71

11.23

11.31

T 11.8B6

11.86
11.78
12.81

11.30

11.47
12.16
11.98

J1.78

11.37
11.34

11.98 "
12.91 -

11.16

12.84
12.17
11.69%
11.73

. 11.66

12.16

11.94-

11.87
11.93
12.14

B-v

.81
.43
1.16
.21
15

1.21

-.38
.66
.12

1.28

1.13
18
.38
-9.088
.48

.57
.34
.37

.36

1.25

.39

.38
2.18
.44
.38

.49
.48
-39
-

62
1.78
1.42 -

.74
1.87
.94

.73
.73
, 81
.69
77

L6l
.33
.73
.86
.79

.89
.76
.22
1
.62

Section Bé - 5888+

u-B

.58
8.00
.89
¥
.13

1.16

-.29"

.19
1.18
1.37

1.42

L .34
-.23
-9.26

.32

.20
.39
.10

39

T 118

.66
.32
2.397
29
.28

.33
.31
.28
.67
16

1.78
1.20
.69
1)
.36

.42
.34
.28
.47
.25

.64 .

.93
.29
.36
.29

.24

.18

.86
.25
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.44
.48
.57
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.48
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.64
.52
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.67
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.57
.68

.58
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o
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o A
[ -

G
B

. .29

.99
.21

.21

23

.22
.24

“,38
.19
. .14

16
.21
20

13
.23

.23
.-28
-3

.20

6 .

L]
.34

3

.24.

. 28

.23
A1
")
.25
.34

.48
.21

.30

.32
.37
.29

.45

a3

3
.28
.29
.34
.39

- .35

.37

o
D3~ 7 74

.34
.a?

.26
i‘a?
.47
R3]
.37

.36

.28

A5
.29

v 29

.82

.28
.18

v

.32

_notes

ovXp

(AIV)

diffuse

ApSi ?

strong Fe

.36

Be ?°

avxp
ApSr

~

double’ pg

Ap{SrCrEu)

Ap{Si) ?
Ap -

double pg
ovlp

ovlp

.32

.19

.28
.32



~,

B12

‘ Sectloh B - 5888+
No.  Sp v B-V u-B

n Gv OB ﬁu notes
5851 G2 - 12.8% .75 .23 222 .Ba .38 .2
5852 G4. t2.21 .79 .33 222 .78 .37 .38 ovip oA
5853 GO: 11.97 .75 W27 222 .68 .31 .31 pec
5858 A 11.32 .49 .48 222 .72 .28 .39 ovlp
5855. Kev:i: "11.6? 1.28 1.22 2.22 .84 .33 .29 uxp
5056 AV - 12.44 .68 .48 2 22 .91 .28 .33 ovip o
5857 GSIII: 12.18 .82 .25 222 .87 .33 .2% ovip : ¢
5858 : 11.99 B T T - 2 0 S { SRR .33 ovlp
5859 ‘X 11.48 _ .98 .89 222 .79 .26 .48
50686 K3V '18.36 1.57 2.18 222 .67 .33 .32
N »
5861 B8: 11.85 .43 -.38 3 22 .EL .25 .66 ovip
5862 A . 12.33 .43 .53 @222 . .31 .39 ovip
5863 G8 19,95 1.29 1.32 222 . .Bl .31 .49 double pg:
5864 F2v: 11.86 .68 .31 232 - .57 16 .36
5865 FS5V:  11.35 - .59 31 222 .59 .18 .43
5866 F4V 11.67 660 .31 222 .57  .24. .48 .
5867 Gav: - 10.4¢ .84 . .43 222 .59 .al .32 double py
5868 F2 11.92 .63 L35 222 .57 .27 .34 ovlp'
5869 A° 12,16 .57 0 .22 2022 .64 .26 .24 ovlp
5878 B3 12.89 (68 6 222 .68 .21 .33
5871 G 12.19 .75 V38 222 .62 - .28 .28 ovlp
5872 F8vV 11.68 .59 18 222 .53 .26 .32 .
5873 GO 12.18 - .82 .27 222 -.58 .2 .44
5874 G2I: . 11.6% - .73 42 222 .79 .2 3%
5875 F8V 11.44 .75 .18 222 .59 .2 },233
5876 Fav  12.83 .69 17 2220 %8 .27 .26
5877 K2V 11,39 1.39 1.27 222 .51 .2t .15
5878 FS 11,74 .69 .35 222 .83 2 .37
5181 11.93  .1.38 .08 222 .48 .2 L2
5102 13.66 .78 - .18 222 .72 .33 .14 -
5183 " 12,71 1.83 .45 223 .89 .29 .38
5194 13,15 1.82 .63 222 .68 .33 .15 .
5185 : 11.89 .53 19 322 .57 .33 .28 -+
51086 . 12.57 .65 .34 322 et .29 .7
5187 12.25 V85 .58 222 .61 .29 .2
5188 12,54 .64 .24 222 .59 .32 .26
5189 12.73 .97 .47 ‘222 .58 .27 .27
5118 12.56 .84 .41 222 .56 .27 .3%
5111 X 12.711 ..57 .22 222 .ep .19 .27
5112 T 12.58 .63 L35 222 .61 .23 .34
5113 11,79 1.64 .84 2 22 .59. 3% .17
5114 i2.78 .87 9 222 .62 .26 .32
5115 12.41 1.68 .49 222 .83 .28 .37
5116 12.85 .57 .50 2.2 .57 .2% .32
5117 12.54 .43 .11 222 87 .2 .32
5118 11,12 1.82 2.38 222 .61 .38 .18 d
5119 12,36 .83 L35 222 .68 .28, .22,
5128 o 12.36  1.38 1.29 222 .73 .3 .24
5121 12.84 ° 1.27° 1.9 222 .73 .31 .17
5122 12.14  1.33 1.38 222

. B2 .26 . 38



5123
3124
T 91295
3126
5127

5128
5129
5138
5131
5132

5133
5134
5135
5136
5137

5138
5139
5381
5781

12.78
13.28
12.9¢6
12.27
12,72

12.61.
12.34
12.05

-12.9%9

12.87

12.78
12.21
12.42 .

- 11.82

12.83

12.11

12,33
13.18
12.28

B-v

S

R

Section Bt - 5888+

.82,

w9l

T .61

.71

.52

. .67
1.79
1.51
.98
.92

.96
1.28
1.83
1.68

s

1.63

2.11
1.38

.19
1.28

U-B

.33
.48
.18
.28
.38

.65
.62
22
.99

.21
.96

.88

.49
.44
.26
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Sy

.79
.78
.88
.79
.85

.75
.64
.52
.66
.68

.81
.
.83
.64
.62

.39
67
.88
1.28

e
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6 notes
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No.

6081
6882
68083
6884

. 6885

6886
6887
60088
6089
6818

6811

‘6812

6813
6814
6815

60816

6817
6818
6819
6828

6821

6822

6823
6824

" 6825

6826
6827
6828
6629

" 6038

6831

6832
6833
6834
6835

6836
6837
6838
6839
£040

6841
6842
6843
6844
6945

60846
6847
6848
6849
6858

Sp

A8V
RaIIl
B9IV
AlV
G21v

ANV
A3V
A2V
FS

K811l

Gar1l
A3V
A8V
071
F5v
A2V
FB: "
rav

‘GBIII:

Folv

FOIIT

ABYV
Fav:

"F2v:~

G8

09;
Fav
G5V
FSIII

G8:

B?:
K5V
EF3v
G2l
G8V

GO

B
F?
AV
Gl

B1
GBv
F2
G2
G8

Ge
G2
F8
K5V
G8

B-v

@.82
112

L2y

.13
.74

.42

38
.91
.66

1,22

.82
.42
.48

1.28

S

.41
4!
.62
1.86

T

.62
.43
.54
732
1.23

1.28

Y aq
.66
.42
1.23
1.180
1.28
.62
.72
.78

.72
1.19

L9577

.79
. B9

1.47
.67
.36
67

|70

72
.74
.62

1.08

1.86

Sectiuvn €7
u-p

8.0
99"
=17
.85
.14

B N R

.18
.87
17
. bo
.69

B R R R

© .37
.10
.21

-.89

-0 13

R3-SR SR

.84
3
.83
.29
-.18

!
B 0w 0 T 1O
TR IOV
XY FT L AR X

-.88
. 8%
~-. 86
~-.01
.83

13
-.11
.84
-.82
1.88

.91 -
.72
-.89
-. 83

*

.89
.19
.89
.89

.82
T
-.15
-.16
. -. 88

-.83
.82
=11
.88
1.55
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.98
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parlier ?
weak lines
ApSrirEa
uxp

doublé

ApS#

ovip’

few lines -

ovip

uxp

- .

avlp

B v
15 .8z
Bl .83
RTEY
42 .19
AL .8
a2, .17
el 16
85 .17
B8 .14
82 .12
84 17
87 19
007 Ak
ORI T
83 .06
87 .03
a1 .18
.85 .84
.87 .82
81 .83
.83 .04
8. .13
22 7
18 .85
.88 .82
.81 .18
87 .83
.48 .87
.‘GL‘ .87
.80 .86
.8l .83
.88 .86
81 .89
ERN T
EI T
.8a .82
.82 .85
.8l .18
.84 .93
8% .eL
81 .83 -
83 .86
81 .04
82 .68
.85 .87
82 .85
B3 .12
.89 .83
.87

.28



No.

60851
6852

" 6853

6854
6855

6856
60857
6858
6859
6068

6861
6181
- 6162
T 6183
£184

. 6185
6106
61087
6188

~6189

6110
6111
6112
6113
6114

6115
6116
6117
6118
6119

6120
6121
6122
6123
6124

6135
6126
6127
6128
6129.

6138
6131
6132
6133
6134

6135
6136
6137
6138
6781

6782

Sp

Ki:

G1v

-Gev

G35
A8V

F2v
G5

G3
H35

Ge

Fev

v

12.63
i11.48
11.47
12.14
12.10

11,86

11.68
12.41
12.24
11.84

2,22

12.54
12.89

12.049 ..
:2.99

12.86
12.68
12.87
12.97
12.77

13.2%

12.99

12.58 -

10.84
12,99

12,26
12.79
13.28
12.77
13.08

13.39

2.2y

12.72
12.79

12.24

13.089
12,11

13.89

12.95

i3.89

11,62
18,83 -

12.43

" 12.83

12.9:2

-12.88

11.96

B-V

.84
. 68
.79
78
.58

.65
. 84
.68

. .88

2.27

.73
.73
.72
1.34
.67

.75

71

w72

.66 .

.68

. B4
.91
.98
.49
.2

Section C2 - 6088

i

u-p

.13
.83

.88

.84

-.17

.82

.25
.87
. 88
T

-1
89

It

.95.

. 61
.84
77
.82

.72

1.18
.81
79

.85

.76
.78
.9
.68
. 83

.61
.89
.77
.74

.79
.23

.86
.20

.21
.16

.19

.16
.82
.49
.22
. 86

.23

.18
. 87
.88
.88

-.83
32

-.83

]
[

13

.83
12
.09

-1
-.18

170

.85 .

.98
.14
2l

A

IR BN 00 B DG B 0
PO BU B0 B B

IV Y

N oo
- W WD W

COMNNMIONN DN N NN

[T SR XY RRY
£ B B B B
SR AT

POV VIS WiV otV by

PO OI B MY U EIPIEI By B3I A DO DI B
N SO@e BRNNN 0NN MO R o6

IMIRORY MMM NN D

[ R N-CR-- N X
o OtALY

IO NN, .

3+
]

00 0V I I ta

Sy
.26

.29 .
.25 -

.38
.39

.24
.16
.24
. 26

.32

+ 35
.36
.30
.14
.24

.26
.19
.28
.29
.29

.29
. 26

.36

10
J21
.26
126
.28
.29
28

11
A7
.87
.18
.13

.14
.19
.23
.19
.22

Y

.84
.18
.18
16

.25

.43
.28
.38
.27

.14

.83

)
.87
.81
.85
NE
. 83

86

. a8
.85

. 85
.85
13
.85

.81
. 82

.83

. 86
. 89
.84
.15
11

. 14
.}

.03

. 89
. 86

. 26

. 86

B.1S

-notes

double py

AeN

double pog

double py



B.16

Section C3 - 7888+

No. Sp v B-V - U-B n Gv bcs bu . notes
7881 - KOITI 9.64 1.2? 1.85 222 .26 .86 .18

7082. KIII1 18.85 1,87 85 222 .19 .18 .94

7883 A1V 8.74 .36 .83 222 .22 .83 .82

7883 A2V -18.52 .31 .85 222 .22 .82 .12

7885 FNV 10.38 .68 -.89 222 .28 .84 .89

7006 A4V 18.66 -, .49 .86 2 2 .20 .81 .89

7007 Aev 2.62 14 .82 22 .26 .83 . .14

7888 FOIII  19.56 .68 .01 22 .28 .86 .12

7089 A&V 11.22 .52 .81 22 .87 .85 .85 .
7818 A8V 11.21 .39 .87 22 .22 .86 .86 ApSririku)
7811 A2III  18.98 .48 11 22 .19 .89 .17

7812 K311 9.69 - 1.41 1.¢68 22 .13 .81 .13

7813 FW 9.53. .61 .84 22 .18 .82 .16 pec ?
7814 F6V 9.99 " 63 .82 22 .24 .11 .14
7015 AW 8.29 .28 .19 22 .18 .85 .17
7016 ASIII  11.88 .42 .87 22 .23 .88 .B4 nrw lines
7817 A1V 10.53 .23 .98 22 .22 .84 .20 \
7018 B9V 18.53 ,.72 W17 22 .17 .8t 16 .
7819 B2 9.1% 1,85 -.28 22 .25 .83 .81 double .
7828 A2V 18.74 .28 .22 22 .

18 .82 .89
19 .88 .14

MBI MM tO B NN“O‘NN Nfdwl‘dw [ RSN U R RV

7821 ABIV  10.49 .47 -.83 22 K
A2IV  18.98 27 .17 22 .22 .2 .7
- 198.74 .44 .@7 22 .22 .85 . .15
19.73 25 -.83 222 .20 .89 .11
18.43 .66 .09 22 .27 .11 .12
7026 .73 -.18 22 .21 .85 .14 ?
7027 . .34 .18 22 .20 .88 .07
7028 Fav 12.3? 63 © -.15 22 .32 .09 .8 .pec °
7829 " ABV 11.94 ° 1.22 .66 22 .33 .18 .12 ApSell
7038 G8 12.84 .82 .13 22 .26 .82 .85
7031 M 11.16  2.42 -~ 228 .2y .87 --covlp
7032 Kaz: 12.37 .78 -.82 222 .33 .87 .e@
7833 F 11.98 .69 ~.85 222 .24 .18 .87 ovlp
7034 F5 11.44. .54 .85 222 .25 .82 .87
7035 F8V 11.45 68 .87 222 .22° .88 .18
7036 GO 12.74 .38 -.86 222 .28 .81 .11 uxp
7037 F9 11.93 66 -.18 222 . .29 .91 .87 ovlp
7038 Fav_ 11.74 .87 .18 222 - .45 .85 .81
7839 MIIII 11.18 - 1.43 1.22 222 I8 .11 .89
7048 FS5I1I1  11.97 .78 -.85 222 .20 .88 .82
7941 G2 12.55 .65 -.85 222 .29 .M .e?
‘7042 W3V 18.35 1.63 1.92 222 .16 .18 .13
7843 AV 12.38 .45 .87 222 .28 .87 .86 ovlp
7044 BV 11.9 .94 .29 222 .15 .84 .i2 ovlp
7045 G 1, 1.52 1,28 222 .21 .89 .82 ovlp
> . 76846 G3 18,94 .79 ..17 232 .26 .08 .17
7847 FOIII  11.9% .54 -.87° 222 .31 .8 .87
7048 G 12.86 .51 .81 223 .23 .87 .38 double
7849 G1 i2:14 .64 -.89 222 .28 i1  .@é
7058 FBIIT 11.89 .66 -.82 222 .33 .14 .18 pec ?

.



R A

No.

7851
2452
7853
7854
78535

7856
7057
7858
7059
7869

7061
7062
7863
7864
7865

7866
7067
7868
7181

7182

7183
71084
7185

7186

7187 .

71488
7189
7118
iE 38!
7112

7113
7114
115
7116
ni,

71118

"7119

7128
7121
7132

L7123

7124
7125
7126
7127

7128
7129
7138
7131
7132

Sp

G8III
ALV
K8
A5V
F8

F5V
F
G.
08V
F2111
B9V

BBIII

Gé
Go
F8

Al
G2
F2

v
12.31

11.45
11.80
11,75

11.17

12.21
12.73
12.92
11.64
12.13

11.69
11.08
12.04
12.84
12.24

12.44
12.53
11.86
12.38
12.13

12.88

12.81
13.11

" 13.36

12.10

12.88
12.77
12.57
12.83
12.92

13.12
13.82
12.89
13.13
13.01

13.08°

12.69
12.711
11.89

12,15

12.66
12.81
12.98
12.75
12.51

13.22
12.73
12.43

13.98

12.98

Section C3 - 7888+

B-v  U-B
.87 .85
.52 - -.81
.81 -.85

.44 .82
.66 -.81
.63 -.11

1.26 - .38

. .66 -. 849

1.19 11
.65 -.83
.84 . .28

1.04 .48
.B6 .19
.79 -.86
.92 -.89
.93 .82
.69 -.89
.59 -.11
.66 -.18
.47 . .82
.63 -.87
.88 .81

" 82 -.88
.76 -.22

1.85 .36
.70 -.17?
.93 W19
.61 - ~.83
.83 ~34
.98 .66
.79 -.02
.66 .82
.73 .81
.99 -.18
.77 .87
.84 .13
.76 -.08
.98 .29
.27 -.82
.32 -.084
.83 - -.83
-82 \23
.84 .26
.69 -.8%

.98 .18
.76 -.04
62 -.8?
.64 -.10
.74 =216
.72 -.24

Nty tot BB W BtV RN Nt ] otviote NIV [2SE-S LR LR B PO B0 o 2OV B I [ LN XU tODS O BRSO

MO NN NN NN NRWIVER  NMBWN RN MNNIUN NN NN D

WUV NIV B0 B B IV

.23

[C RV LRSS RN [LSH B LR LML R S S DA NIV VPV IW MWWtV VN VNN

.39

.35
.38
.26

20

2%
1

.36
.28

.17

21
.19
.28
.23

.23

.17

.21
.21
. 26

-y
+23
.32

21

. 28

.28
. 26
.2l
.22

a2

.33
.22
.31
39
. 33

.29

+18

16
.14

.28

.23

.21
.14
]

.26

.21
.23
21

32

\\13

.82
.89 -

.81
.18
.82
.03
.09

.89
12

.85

.88
.82

.82
.85
.11
.18
.06

.82
.07
.82
.84

.BB
.18
.87

. 85

.08

.01
.87
.07
.84

17

S B |

.18

S V-

.89
.87

.86
.8l
a1

.81

.84
.16

.18
13
81
.81
.83

.81

.86
.82
.88
.88

B17

. notes

ovip

ovip
uxp

ovlyp

uxp



No.
2133

7134

2135
7136
7137

7138

138

Sp

13.
<13,
13.

12.

12,

13.

11
29
87
89

36
99

B-V

i
1

.83
.22
.67
.41

.93

.23

Section AC3 - 7888+

u-B

b 6Q 03 B T
& 0 00 09 PO

[R5

a

st o

o 03 PO G0 00

o

.29
.31
.34
.33
.30

:19
.35

.93
.68
.83
.86

[}

B N]
.19
19
.89

B.13

nates

double Pu



B9 .

Section C4 - 8809+
g, ) ‘G notes

No. Sp vV B-V u-B n. v . u

8991+ G8IIT. 8.4 1.01 MM 222 .17 .86 .1S

8082 F9IIV 9.80 .82 .43 222 .22 ..88 .13

80083 A3V 11.21 . 37 13 222 .17 .85 .88

sasa F2v 16.32 .59 .84 222 23 .18 .84

8885 KI1IIY 18,18 1.12 .85 222 .15 .84 1.89

80066 FOIV. 9.86 .46 .99 222 .89 .93 .89 .

8087 G911V 9.99 - .96 .38 222 .18 .87 .89 diffuse ?

80608 -A8IV . 9.68 .39 29 222 .17 .82 .e8

8089 ABV. 18.55 .13 L8 222 .17 712 .1

BAIB A6V 9.19 . 35. .85 222 .17 .87 -.8%

ga1l A5V 19.59 .44 .22 222 .25 .89 .11 A®RAJ-AR ?
- 8812 A6V - 9.38 .32 .22 222 .21 .89 .17

8013- B9V" 9.67 ~ .89 .86 222 .26 .85 .11 (Siy

8914 A1V 8.82 .21 13 222 .28 .82 .15

8815 A8V 9.47 17 - .14 222 .25 .84 .15

8916 KOIII -10.83 .98 .66 22 2. .32 .13 .18

8817 FSV 11.16 . .55. .82 222 .19 .11 .14 .

BO18 F9 11.46 .74 -.82 222 23 .86 .B8 strong Te

8019 GS 11.19 .77 .32 222 .26 .12 .89

8828 A2V 11.53 .87 .53 222 .29 11 .16 Ap

8021 AV 11198 .58 .31 222 .38 .89 “.1i

8822 F2V 18.53 .54 .89 222 .29 .18 .20

80823 G5V 180.58, 1.08 .66 222 .27 .13 .17
. 8824 BV 103224\ .65 .-.21 22.2 .38 .11 .21

8625 GBV . 11.49°% .59 .21 222 .31 .15 .28 uxp

80826 ABIV . 11.82 . 26 .26 2.22 .29 .11 .20 ApSr

8827 G4 ‘11.02 .66 .89 222 .26 .18 .17

8928 08V 11,42 1.88 -.,23 222 .20 .11 - .82

8829 F8 - . 12.87 .54 -.01 222 .22 .89 .18 III ?

8038 GS5III  11.54 - .8@ A2 232 18 .12 .8

8831 GBIV 12.82 .75 a1 222 17 1z e

8032 Fay 11.95 .53 -.14 222 .19 .82 .82

8833 .F8 = 12.21 .75 . .14 223 .22 .83 .18 ovip

BO34 A8V 12.25 , 64 .28 222 .33 .87 .15

8835 G . "11.28 1.43 1.6 222 .20 .23 .85 2

8836 G5 11.58 - .78 .22 222 .20 .88 .15

8837 F2 11.58 74 .18 322 .21 .83 @9

8838, F2II1 12.08 .59 -.87 222 .38 .87 .89

8039 FS 12.22 .61 -.81 222 .25 .11 .85

8o49p B ©13.82 .78 .35 222 .27 .13 .84 uxp

8841 A 12,47 . .52 -.83 222 .3% .88- .83 ovlp

8642 XSIII . 11.79 .92 .68 222 .17 .14 .96 later ?

8843. B9IV 11.74 .73 . .86 222 .3 .12 .17

8049 GO 11.92 .72 -.84 222 .28 .12 .16 °

8845 F5 12,75 .62 .88 222 .31 .86 .13 uxp

8946 GBY 11.94 .92 .38 222 .25 .21 .18

8847 BYV 12.88 .56 .87 222 .28 .23 .11

B848 K 12.88 .79 .82 222 .27 .83 ,89 too faint

Be49 rav 12.61 63 -.i1 222 .3 .86 .15

222

8858 G8 12.27 .97 .26 .26 .14 A1



No.
8851

© 8852

8853
8854
- 8055

8161
81082
8103
8184
8183

| 8186
8187
8198

8189 .

8114

8111
B112
8113
8114
81195

8116
8117
8118
8119
8128

8121
8122
8123
8124
8125

8126
8127

Sp

X

A3V
F8V

ABV
K8ITI

v

.12.38
- 12.26

11,722

©11.8%

18.49

12.86
12.56
12.89

. 12.89

13.82

12.94
12.37
12.98
13.24
12.95%

12.81

12.38
12.73

12.58

12.81

12.20
12.91
12.71
12.80

12.84
- 13.11

12.59
12,14
12.89
12.39

12.39
12.84

B-V

1.24
.62
.67
.66
1.68
.81
.76
.78
.83
.68,

Section C4 - 8886+

~U-B

[

1

.. 85

.32

.08 -

.83
.42

24

.85
.06
14

.0

..88 -

[ T T T R T

.13
.13
22
.84

.08
14
.82
.72
.86

.08
.85
.82
16
.18

18
.83
.28

.81

17
67

W 0 ot N RNV

PO CS IO FOES

v totute wWtatw ivto 2

I oLt

BT B B B B0 60 B

PINMItOY  NNEO IO

PO DO O 0O BV BV SO £
TOBY @SR B I OO DO BT 6O

aadiad

P0G S 0O €O

0 B B bU DO [aS RV SN

&3 B 0 O BV

BN

-~/

[+

v B
.35 .18
35 .11
.38 .85
31 .15
25 18-
.38 .11
38 .89
33 i
38 7
26. .88
31 .88
39 .11
ar .13,
280 .89
13 .82
.25 .85
132 .89
38 .13
31, .1
26 11

.33 .89
‘87 .81
18 el
19 .86
18 .87
.27 .86
26 .12
1t
28 .11
R
.25 --
48 -~

O 2

.85

0

"
K4

17

3
AL

.26

A7

.83
A5
.18
.85

B.20

notes

813

B
.88
195
.83
.84

.14

.94

e d

.87

.86
RN
.88
.82
. B4

.80

11
.83
.89

135

.89

double py



" No.
9881

- 9882

5883

9884 .

3805
9086

9087

9088
9811
9812

9813
9814
9p1s
9916
9817

9918
3919

9820

9921
9622

9823
9624
9823
9826
982?

9928
9929,
9930
19831
9832

9833
9834
90335
9836

9637
9838

9839
9840
9641
98492

99843
9034
9845
9846
9847

9848

99839

9858
9851

9852

Fav

ABV
Gav
ABV:
Fav
A3V

9.33
19.4?
19.94

9.44

8.46

10.03
8,34
18.57
8.62
9.08

18.87
19.14
9.08
19.488
8.95

10.¢68
‘19.18
11.12
18.67
11.39

9.2
11.52
11.57
12.48

11,080

11.5?
11.63
11,54
11.34
12.15

11.19
11.68

11.56
11.89

18.64

11.68
12.14
11.98
11.17
11.78

11.36
12.4%
12.51
12.45
11.27

12.64
1164
12.48
12.02
12.59

- Section C5 - 9800+

B-V

.32
.99
)
37
. 65

.99

1.22

.91

1.42

.21

.56

.48
.28
.44
. 96

.67
1.25
.35
.39
.82

2:16

.86

T .58

.62
.50

.75

.72
.56
1.57
.68

1.5%
i.61
.. 69
-.57
2.83

1.75
.61
1.89
2.16
.67

.69
.69
.87
.84

.99

. 64
.78
. 89
.54
.M

- ~—-

H-B

- .87
.14
.11
.29

©—-.38

.18
1.03
.16
1.61

.14

.33
.23
.28
.33
.56

.2l
1.28
.36
.81
.08

2.59
.83
—)ll
.48
.39

.29
.27
.13
- 1.46
.14

.19
1.34

. 34
-.06

.21

1.42
.83
e

2.43
.19

.35
.85
.13
.15
47

.97
.16
N
.17
.93

POt NIV NN

DS 0 0D 00 09
VNIV N

£ 00 00t 0O
RS 6 00 T £

FOROBI VTS DO EU IV Y

[+ R LR LN LN Y &3 B BtV B9 0V DO OV BN [SE ot NS A oL

WDt BN PO R ES O Y

-

£a 00 B D £

OO NN D

FODT IR DOMIMI OO 0O 00 0 B fu

B D B DO

WM WIS NN NNt Do B 0 D B o

B RS LY B B -

. 33

2
%"

.29

.39

.27

.39
.31
.29
.y

.28

.35

.38

.39
.39

.44
'35
.28
.32
.31
.25
.42

.50
.44

.23
.28
.34
.34

~ 49

.42
.29

.34
41

.38

.37
.26

.40
.48

V33

.41
.37

58

.43

.48
.36

.46

Y

13
.19

A7

17?2
\.86

.12

L1l
<. 11
A1

.88

.28
A2
19
.19

BT

- .18

.19
.22

.13

12

ENCH

.20
.8?
.19
.16

.14
.14
.13
Al
.13

)

13

15
11
.3;
.16
.23
.82
.13
1?7

.12
.24

13,

.

.22 -

.18
.21
.15
.14

Sy

AL
.18
.18
.11
17

a8
.22
.28
.16
.13

.23
.17
a1
.28

19
.24

17

11

.21
14

a2

.19
.29

26

.17
.22
.16
.03
.23

.23

16

17
A

.28

»12
.23
.23

B.21

notes

Ap
Ap/double

An 7

ApSiqz2e8

ovip

BpSi
Ap (e?)

ovip ?

uxp
uxp
ovlp
ovlp

uxp

uxp
uxp

. uxp



No.

9853
9854
9855
9856
9857

9858
90859
9860
9861
9862

9863
9864
9865
9866
9867

9068
. 9869
9e7e
9871
9181

9102
9183
9184
9185
9186

9187
9108
9189
9110
9111

9112
9113
9114
91195
9116

9117
9118
9119
9128
9121

9122
9123
9125
9126
9i27

9128
9129
9138
9131
9132

Sp Vv
A: 12.84

Fav 12.47 .
FS 12.23

G 2.1
BS: 11.52

12.61
F8v 12.33
Ge: 12.49
BV 12.63
F2 12.66

F3 11.39 -

G5V 12.38
F2I11: 12.67
G3 12,15
A9III 11.28

Fav: 12.4¢6
MO 11.52
A8 *11.88
He: 18.86

_12.38

12.31
13.82
13.83
12.47
12.81

12.32

12,78
12. 79

12.23

12.49.

12.84
13.81
12.74
12.84
12.88

12.79
11.24
12.95
12.13
12,78

12.45
13.11
13.82
12.34
12.69

12.54
12,13
12.80
12.41

13..83

B-V

.
. ba
.66
.84
.32

.39
- 62
.65
.78
.68
.67
.76
.69

.81

.72

.78
1.68
.68
1.84
.86

.59
69
.89

1.90

.89

1718
,83

V91
1.78

69
. .83

.78
.67
.83
.78

1.03
2.9
.72
.95
.83
.82
.77

.76
1.84

‘2.27

1.52
13
1.81
1.65
.92

Section CS - 9988+

u-B
.39

.88

.28
.41
.86

A4

.87

-, 13
.69
. b8

16
.27
.10

.31

.19
1.45
.22
.67
¥

.18
.48
.30
.62

A7

.80
.26
.45

1.27
.13

.36
.37
17
.94

-.84 .

.74
2.38

.86

.48

.83

.2l
-.82
.26
1.45

1.36
.29
Y

1.46
.38
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.44
.47
.46
41
.48

.95
.46
.38
.48

.37
.93
.47
.45
.43

s
b oib

4
. a.

o (2] '~

[ IR ¥ - e

Gl Ly
[-X- -5}

-]
-]

www;b:b .
Lo

RIS
ISV

e -

Wi BB AW W
Beeow bdUSg

o B
RN

N T

.a?

Oy

.89
Y
.24
.26
<33

.28

el

15

a fan

A6
.14

22

¥
14
. 26

.13
.22
.28
.12

.24 -

)
A7
.19
. Bq
.87

.83
.2l
.83
. B3

18

A7
.18
. B6
BB B
.18

.12

16
.15

. 88

. a7
.47
.88

. a8

B.22

notes

ovlp
pec ?
weaklined
ovlp
ovip

doudble

ovip

uxp
ovip
diffuse

double py

double py



No.

9133
9134
9133
9136
9137

9138

9139
9148
9141
9142

Sp

13.
12.
11.
12,
12.

12,
12,
.95

11

12.
12.

81

72

33

b
5%

69
63

68
53

o s s s s o o

B-vV

.99
+3?
.72,
.47
.97

.87
.65
.74
.95
.83

Section C5 - 9888+

i-B

.82

1.24
1.75

1,37
1.21
1.79

S NORONIMNID Uk 00 MDY

b o fn W

Lol ol o

ol -R S NS R

DD

.48
.39
.28

.42
.39
.42

.56
.56

4]

B.23

notes

dpuble pg



No.

18881
18882
180883
10004
180885

10886
198087
10088
108489
18818

18811
. 18812
18813
100814
18815

18016
18817
18818
18819
18028

18021
18822
18023
18024

18825

%$1080826
le8a?
18028
18029
10030

ieell
18832
18033
18834

\:9835

19836
18037,
19838
10839
10848

19841
10842
19843
19834
19845

18846
10847
180848
10849
18858

‘Sp

A3V
AGY"
Fav
AV
F7v

A2II1
RA1V
Fav
K1III
B9V

B9V
Fav
Fav
Fal1v
AgV

ALV

ASY
G21v:
A6V
A?IV
Fav
G8:
F7:
Ko
B9

BY9Vn
GB:
GS.
G?V:
Gav
F21V:
FSIIl:
M4
Adv
G8

F1111
G61:
AV
65V
68

Fav
Fav

G8
A2V

G5
Fav

T A6V

A3V

9.95
9.34
18.59
.49
10.42

‘11.18
19.89 .

19.88
9.22
9.52

18.87

93.21°

18.83
9.85
18,01

- 12.63

11,59
19.99
11.86
11.48

11.35
11.85
13.89
11.59

12.39 -

12.21
12,15
13.08
12.686

11.92

11.96
11.353
11,3
12,19
11.22

12,37
12.94
12.29
16:67
11.74

11.82

11.93

1§1.32
1258
12.42

12.41

12.14
11.12
12.39
12.26

»

Saction C6 - 190888+

B-V¥

29 .

.92

.60

.33
. 68

.37
.95
, 42
1.86
.47

.37

.44
.98

C .42

-, 08

.61
.43
.61
.28
.24

.48
1.861
.69
.89
.88

.58

.87
.67
.66
.53

K
", 64
2.96
.68
1.959

.97

T .78

.79

1.58.

.78

.46
.41
1.99
.67
.73

.78
.73
.44
.54
3

u-B

.24

.19

. .28

.35
.28

.39
.74
-40
.93
12

.26

. ¥

.47
.19
.19

.\ 23
1
.28
.26
.48

.23

1.27 .

.18
96
.53

Y
.94
.18
.13
A7

.13
AL
.44
1.26

.39
a5
.74

1.39

.53

.48
.21
.18
.69

W17
Al
.34
.58
.47
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-

.36
a7

.29

.35
.29

.36
.27

LN 27

.33
.38

.32
L3t
.37
.34
.29

.39
.32
.38

.26

.31

.32
.36

.33°
.35

.37

.31
.38

.38
.. 42

. 34

.28
.38
.24
.37
.36
LY

.47
.39
.41
3t
.3

.48
.37
.38
.34

.36

.35
.36

.32

.42
+ 35

.89
.18
.18
. 88
.19

.18
i
.17
.14
.13

.19
.89
© . 16
.12
A1

3
. 28
.22
.19
.16

.28
w18
.81
.12
. I

.13
V13

.28

. .23

.15
.15

S &

.19
.2l
.24
. 21
.15
.13
.27
.17

. 26
.13
.28
.28
.21

14

15

13
.17
.89

.23

.21

.24
.26

.28
.21

.84

L2
.21

17

.33

a3
.34
‘33

.21
.28
.23
.42

.24
35

.28
.25
11

.12

21
A1
.96
16
.24

.21
19

.18
-3

.18

12

.28
.19
.26

.33
.17

.17
.21

.15

.13

.23
.43

.38

B24

notes

v

ApSr
pec ¥n, Sr

ApSr ?

double pg

ApCrSrLa

broadiined
ovlip -

ovlp

ovly
uxp

ovip
ovlp

doghle g

double pg

double pg
ovlp :
pec 7 ovip

uxp /7 ovip

double py



- No,

18051
10052
- 18053
10054
10055

180356
18857
18858
10859

1809680 -

18861
10862
10863
18864
10865

18866
180867
18868
18869

18878

18871
181861
19182

10183

10189

18185
18186
10187
10188
19189

18118
18111
19112
18113
18114

18115
18116
18117
18118
18119

18120
19121
19123
10123
18123

10125
18126
18127
18128
19129

v

12.41°
12.51
11.33
12.13
12.25

11.85
11.16
12.87
13.28
11.34

11.60
13.87°
12,33
12.62
12.88

19.95
12.48
12.36
13.21
11.89

12,32
13.149 .
12.83
12.76
12.79

13.19
12.69
12.85
13.18
13.13

12,79

12,38
13.97
12.78
12.64

13.280
11.79
11.8%
12.19
12.96

12,729 °

13.23
12.89
12.78
12.92

12.64

i3.12
12.29
12,69
12.26

Section Cé - 10888+

B~V

-49
.47

a9

.45

.66

. 860

L85

.99

T
1.76

.94

.96
.53
.98

.99 .

.84
.48

.87

. B6
. 64

.93
.78

. Bo

- .47

.66

.79
.81
.92
.46

.67

.61
1.73
.82
.81

.74

W72
1.88
.62
1.71
.69

.57
.98
2. 31
2.54
.61

1.87
1.55
1.36
1.32

- 1.30

u-B

.78
TL1?
.23
.32
.90
.78
.3
.12

.48 |

2.13

.38
.63

.45
37"

.2l

.72
KA
.54
.46
.38
.69
.71
.58
. 29
.48

.19
.48
.23
.35
13

.14
1.28
.57
.26
.39

.48
1.51
.23

1.37
.87

. B6

.78

.64

1.57
1.82
1.25
1.39
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MMM MNivtotuiy

@D LS b e (IO DN [LSR RV RN

Sy

.91
.33
.3?
.36

.37

.36
.32
.39
-0 37
.35

1)

.38
-39
+ 36
. 38

.34
<39
.41
.4t
.38

.52
.37
.47
.44

42

. 36
.34
.29
4]
.35

37,

. 38°

.34

.28

.36

.37
", 33
.32
.39
. 29

.32

G o o 1Y
“J B & O

[7LR V]
el ¥+

W W W
[¥-R- N4, ]

i

Gy

.01

.19
.19
. 29
.22

.18
.14
19
.17
.22

.22
.27
.25
.18
.29

.18
.24
. 29
.14
.22

.13
.21
.21
19
15
.14
.18
.18
.22
.12

.21

a2

115
.19
.18

. 86
.18
19
a1

. 29

By

.35

B2

notes

double pgy

.32

.31
.27
. 25

.42

.40

. 26
va?
.21
.40
.33
.29
.34

.21

.a?

.39

.14

.17
.23

.38

v 31

37

.32
.22

.18
.19
.37
.28
.38

.89

ovlp

uxp .
double

Hetil weak

uxp -

ovlp

-ApSid284 -

vonposi te?

uxp

ovlp

double py

.81

.24
.22
.19

.25
.19

A

13

——

16

.13

—
.29
.15
.89
.33



No.

18130
18131
18132
18491

Sp

v

12.62
12.08
11.82
12.64

Section Cb ~ 18888+

B-v u-B n [}
1.96  1.42 211 .33
2.47 - 218 .24
2.22 . == 218 .42
A5 67 11t -
-

v .

\\"v— PR

B.26

notes



No,

11081
11802
11883
11084
11085

11486
11887
11008
11889
119190

11811
11812
11813
. 11814
11815

11616
11017
11818

- 11819

‘11828

- 11821
11822
11823
11824
11835

11826
11827
11828
11829
11038

11831

11832
11033
11834
11835

11836

11837
11638
11039
11648

11841

11042
11843
11044
118435

11946
11647
11848
110849
11858

Sp
ABV
W11

Kilv
B9V

B9V

ALV
081
A3V
AbYV
H6T11

Kilil:

ABY
A2V
F

Fav
Agv
F31v
B2

ABV:

ABv
FBIlX
ABV

G3v

Folv -~
F3v
aayv
Fa;
62

G635
B11:
62111
Fg:
6B

G8:
rav

Ga:
Go:
AQY
07
AQV
W3I11

Fov

GBIIT:

rgv
Aav
F3v

92.92
9.78
9.27
8.19
8.35

18.65

8.86 "

18.380
18.69
18,21

8.93 .

9.33
10.23
9.45
9.27

18.83
11.76
18.99
18,72
11.28

18. 33

11,77
1124
11.74
11.16

11.34
11.14
12.88
13.12
12,12

12.38

12.28

.11.69

12.41
11.72

12.957
12,48
12.19
12,36
11.83

12.39
12.33
11.7¢

11.44

18.54

11.94

11.62

'11.78

13.82
12.59

Section D2 - 118884

"B~V

A7
1.87
}.85

.82

.82

.14
75
32
.28
2.082

1.21

-.84.

17
81

1.13°

.45
.34

.51,

.59

.59

.37
.63
.47

L33
L2

.58

.33

L2
74
.62

.78
.99
.87
.68
.88

.97
=99
L1019

.76

.65

.46
.72
.22
.47
2.22
.36
.92

.97
.63

L43 .

u-B
.88
.72

. 96

-.1?

.45

.33
.15
B
16
.29

.15
.18

.19

.24

.21

87

.19

. 89.

.33
.83

;38
.23
.18
.B?

.18

. B8
o

. 86

.88

.28

.gﬁﬁ
-0 29

.14
.82
.13

-.87

.12
.83

-.85

S

.13

. B9
. 83

.41

.87
.25

.81
98
.81
. 38
.87
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taetatanw W NN TY

Sy

.14
.85
.87
.88
.18

.83
- ;82
.82
.83
.99

.12
A1
w18
.89

b
Ug

.88
.07
.89
BE
.88

.88

13
89
.18

iz

16

a2

v 85
.89
.89

15

.89
A5
43
.86

.85
.13
.89
.18
UL

.87
.12
.86
.86
.a3

.87
.83
.41
.18
.83

Oy

.81
.83
.88
.88
.86

.13
Al
.83

.88

1

.82
.81
- .81
.84

...82

.12
12

.8y

.89
.84

.i8
.83

B -

.82
.85

.83
. 81
.83
.87
.86

.83
.89

.86 .

.88
.81
.ei
.82
.84

.82
.81

.88
. 88
.82
. 84
.85

.81
.88
. 85
.19
.85

G

.89
.82
.82
.85

.81

W11
.87
.88
.11

.82

12
.89
12
.97

.82

. 85

.83 .

. 88
W11
1

.23
.88
18

Y
. 8s

827
.89 .

.81
88

.

.89
.18
.85
.93
.85

.86

.85

, 88
.18
83

.8l
.89

.84
.88

.82

83
.14
.84
.83

.

B.27

notes

(111 »
double pg -

An ?

double pg

ovlp
ovlp

double P9
ovlp
ovip

pvﬁp

‘pec ?

hpé str UV

pdc ? .

ovip
ovlp

doukle ?

ovle

ovlp

e Hed2ae
ovlp
double pg

" ApSi4208



No.

11851
11852
11833
© 11994
11835

11856
11057
11858
. 11859

11868

. 11861
11862
+11863
11064
11865

i1866
11867
11868
11069
11078

11871
11872
11873
11874
11875

11876 -

11827
11878
11879

-11088

11181
11182
11183
11104
11185

11186
11187
188
11489
11118

11111

11112
11113
11114
11115

11116

11117

11118
11119
115081}

11701

v

12.98
13.84
12.70
11.75

13.01 -

12.45
19.72
11.84

12.24

12.83

12.12
11.66
12.23
11.88

11.43

11.68°
12.75

12.81
12.33
12,

12.91

"12.42

12.87

13.82

12.48
13.12
11.93

12,58

12.88

13.89
12.63
13.14
13.26
13.22

12.94

12.18
12.73
12.89
13.18

13.82
13.15
13.42

12.58

12.98
12.22
12.79
13.08

11.37

Section D2 -

B-V u-B
.63  ~-.18
.73 .25
.71 L84
3 17
.67 -.81
193 .26

1.16 .91
.64 .26
62 -.16
65 .88
.48 .39
.77 -.22
.62 .46
.51 .87
;68 .18
.95 .62
.68 .89
.88 .89

1.89  -.16
.78 .89
.53 -.13
.64 -.85
45 -.e2
42 .89
.81 .86
a1 el
.74 .-.88
.66 .83
.49 ~-.11
.53 -.11

.75 -.83

1.81 .68
.78 .36
66 -.83
.88 .15
67 .13
.57 17
.72 .87
.69 -.17
. B4 .23
.63 -.8a
.68 -.19
.58  ~.12

2.73 -

2.83 -

2.22  1.85
.96 .29
.61 -.22
.62

-.88
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ta 00 00 PP [t AN L

Sy

-, 87

.14
)8
.85
.86

14
.94
11
A
.8t

.87

.18

.85
.98
.89

-13

I
.86

.89

17
.83

2.

.81
.82

.18

.86
.15
.13
.89
.88

.89
.84
W1l
.88

.18

86
.87 .

.83
.20
.14

.19

.28

. 85
.16
.81

.82
.85
.87
39

.88

, 86

-.82

.13
..83
.85
.83

.89

13

.83

.04
.84
.86
:83
e
.a?
.81
.84

.88
.13

.87
.02
.85

8q

1)
.86

.. 88

B.25

notes

uxp
uxp
uxp
uxp

uxp N
ovlp

diffuse

pec?

uxp

.89 .

B3

.86
.81

.87
.82

NCH

.84
.83

A ]

uxp

ovlyp

.81 .
.89

18
.83
.82
.81
.83

.89
.87

.4
.04
.82

1

86

.84



No.

12081
12082
12083
12864
12885

12006
12087
120808
12089
12010

12811
12812
12813
12815
12816

120817
12818
12819
12428

120823 -

12022
12823
120824
12825

12826,

12827

12828

12829
12038
12831

12032
12833
12033
12835
12036

12037

120838,

. 12839

128449

12841

12042
. 12843
. 12044
12045
12036

128437
12048
12849
12850

12851

Sp

Bav
Fiv
BOV
R1Y11
A2V

F8v
ABIV
B1V
ALV
ALV

‘B4V
F2v

ABV
FBIV
B9V

ABY
B9V
G3IV
Fov
Gov

Gay -
62
G811l
KB
Rav

F1111
65
ABV

Fev

v

8.77
8.37
18.23
8.67
19.34

18.37
18.28
8.48
9,71
18.61

9.21
18.23

18.18°

11.14
18.94

11.56
19.69
18.04
11.36
19.86

11.52
13.36
12.67
12.%1
12.23

12.97
12,39
11.86
12.48

16,49

12.497
12.48

- 12.81 |

12,73

12.98
13.02

12.64
$+3.17

12,57
18.97

~11.58
12.92
11.62

11.69
11.8)

12.88
12.44
12,56
11.63
11,77

B-v

.4
4
-.8
1.2
.1

.9
.3
.7
.1
.3

’

b

L7

6
4
.4
6

Section D3 - 12088+

5
2
9

H

2.
9.

?
?
8

1

?

?.

7

2
6

]
ia

9
1

.94
.66
.84

. 8
. 8

6

8

.44
.68
.96
.88

1.4

.74

?

.78
1.88
.86
]

.?

6

.73

.6

.67 -

.9

2
.9
9
<D
.8

-]
6
.6
1.6

7

6
B8

.

2
3

B
9 N

1

6

3
1

2

8

u-B

.35
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.83

12
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-17.
-.86
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16 .82
.85 .8l
.18 .86
.88 .85
.89 . .82
219 .8l
11 - .86 ...,
.88 .87
.89 .83
.18 . .18
.89 .82
.86 .81
17 .87
.43 .85

.18 .85
c20 .82 .
LM .82
A2 17
.86 .96
.86 .82
.87 .82
.18 .94
.86 .8l
.11 .85
15 .8l
.18 .04
.. 85 .81
.14 .89
13,04
A1 . .18
.21 .85
L13 .85
.15 .83
A5 .8
- .87 .8l
.23 .85 °
14 .8l
.13 .08
13 .88
.12 .87
. .86 .03
.85  .e2.
-.81 .8t
.85 .81
.86 .18
.85 . .85
L .85 .18
.83 .83
88 .89

B29 -

. hotes

broadlined
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Ap
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pvlp .
ovip

too faint

too faint
T uxp

uxg

uxp

Fe prich ?
ApSr? '

uxp
,ovip

- ovlp

ovlp



‘Section DI - 12888+
No. Sp V' BV U-B

n 6, 5” ‘ Sy notes
12852 B7:Il  11.39 .82 14 222 .88 .83 .83 double
12853 62 11.99 .68 -8y 222 .18 .83 .82 ovip
12854 K 12.62 69 .85 222 .86 .B6 .89 ovlp
12855 B9V 11.73 .81 28 222 12 .87 .89
12856  Gav 11.87 . .82 -1 222 .89 .83 .1t
. . / .
12857 B8V T 11.79 .98 .28 222 .18 .81 .@7
"12858 GOV 12.27 69  -.B2 222 .17 .88 .a2
12859 A5V . 11.82 .68 18 222 18 .88 .84
12868 B9V 12.38 .85 .49 222 .89 .82 .84
12861 - ABY 11.54 .86 297 222 16 .88 .84
12862 FS 12.41 .57 -.15 .2 22 12 .81 .14
12063 A2 12,48 1.01 58 222 .12 .84 .ee
12864  G8 18,90 79 -.B6 222 1% .81 @9
12065 F5 12.47 68 -.89 - 222 .88 .18 .68
12866 F8  11.93 55 . =15 222 .15 .87  .85.
12067 A4V . 11,98 .33 84 222 -.28 .81 .86
12868 F8V . 11,85 857 -.16 222 .28 .83 .8
12869 X 18.92 1.94 1.89 222 .2 18 .82
12870 F8vV 12.39 .48 -.86 222 . .18 .82 .81
12071 A 12,48 .84 a4 222 .17 .86 11 ovlp
12872 - B 12.38 .98 25 222 .15 .86 .85 ovlp
12181 . 13.a8 72 -.19 222 .25.. .86 .e8 :
12182 . 13.62 .68 -.82 2.22 .84 .84 .18
12103 13.15 65 -.16 2’22 - .82 .88 .83
12184 - 13.23, .87 28 222 .16 .82 .14
12185 . 13.22 69 -.18 222 .17 .83 .84
12186 12.74. .73 4 222 11 14 .04
12187 13.14 76 ~.82 222 .85 .14 .8
12188 12,24 . 1.48 .89 222" .84 .83 .83
12189 AWV 2.7 .72 a8 222 .87 .85 7
12118 - *13.28° .91 .82 22 2 .85 .12 a2
12111, ‘. 12.75. .56 -.87 222 .18 .81  .BA
12112 . 12.82 76 -.14 222 .86 .81 .88
12113 ©*12.85 7 12 222 .13 .82 0 .68
12114 ©12.69 657 -.13 222 .15 .81 .85
12115 ,12.59 78 -~.86 222 .12  .8% 4%
12116 11.38  1.25 ° .89 222 .18 .84 .13
12117 s 13.38 77 -8 222 1?7 .8l L0t
12118 13.25° .65 .82 222 .12 .81 .18
12119 12-81 .75 V87 222 .18 .81 82
13128 - 12.98 59 -.12 222 .85 .84 .8e
12121 12.2 .69 18 222 .85 .82 .83~ ‘
12122 - 12.32. .64  -.83 222 .89 13 .81 double py
12123 13.55 65 .32 222 .86 .87 @3 \ :
121249 i2.94 .74 .28 222 .81 .84 .8 \
12125 13.42 65 -.84 222 .86 .83 .62 "
£2126 12.38 2.4l -~ 218 11 == e »
12127 12,26 1.87 1.38 212 1% SRR
12581 t -~ - -— 188 . -- S
L ]



No.

13081
13802
13803
13004
13885

13086
13007
13008
13089
13018

13011
13812
13013
“13814
. 13815

13816
13817
13818
13819
13020

- 13821
13p22

13823,

13824
13825

13026
13027
13028
13829
13830

13831
13832
13833
13834
13835

13836
130837
13838
13839
13048

13041
13842
- 13043

13844
. 136845

130846
13847
13848
138
1385

P et cmmam e b

Sy

AlY
KiIv
KeJizI
BYvV
A2V

A2V
AlV
A2V
ALV
B9111

CA2IV
ABV
Gav
AlvV
Agv

AV
-F9V
Adv
A8V
G1v¥

ASIV:
AEV
RO
A3V
Ka2v

ALV
G2
G2
AW
ABIII:

A2v

AW
GBIl

ABY
B4:

Gszk-
ﬁlV‘ .

"ABIV
Fav
F8
AbY

FSV .
Gov
A5V
F5V:
K3V

an

v

18,08
9.47
3.75
8.84

18.16

9,54
18.22
19.14

11.83 .
19.85

11.33
18.94
11.14
18.56

18.85

© 19,92

9.49

9.42 °

11.44
11.31

11,13 °
11.32°

11.34
19.34

12.27
-+ 10,45

18.44
11 .83
11.67

12.63
12.65
11.81
13.3%

11.21
12.49

13.80

13.49

12,98
12.37

11.83
11.56
12.47

12.12
12,73

< 12,289

11.58
11.33
11,48
12.19

Section P4 - 138ﬁ§+
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-.28
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Jd2
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.a1
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35
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B.32

Section D4 - 13808+

No. Sp v B-v U-B n Gv GB 6“ ) notef;

13851 ASIV 12.14 .38 A1 222 012 12 .81 ApSro?

13101 S 12.63 .63 81 222 . .88 .88 .88
. 13182 13.25 .87  -.86 222 .15 .83 .87

13183 12.58 68 -84 222 .85 .86 .04

13184 12.67 1.12 81 t2z22 -~ .88 .83

13185 o 12.87 .78 83 222 .84 .01 .pe

13186 - o 13.12 .92 89 222 .16 .12 . .18

13187 13.23 .83 .86 222 .13 .82  .8%

13188 12.73 .73 1222 8?7 .19 .8l -

13189 13.88 .35 -.85 222 .12 .86 . .85 : ]

13110 12.66 .96 .21, 222 .21 .83 .e6

13111 13.28 . .67 21 222 .27 . .89 .84

13112 13.85 .68 86 222 .89 .81 .83 . _

13113 11.96  1.97 1.89 21 2 " .13 — .83 :
.13118 \ -~ = =~ 288 16 -- -

IS 2NN
. w

A\ I



Section DY - 14888+

No. Sp v B-v u-B n U‘v Oy Gu notes
14601 A8V 9.8] 1t 48222 .13 - .84 .12
19002 A2v 18.39 ° .15 .28 222 .18 .84 .11
14003 F8IV 19.18 .44 .81 222 .14 .81 .89 pec
14804 AV 18.77 .45 87 222 .28 .14 .23 Ap(SrirEw
14095 B6&V 18.57 .63 -.16 222 .z .18 .17
14806 K1II1 18.15 1.14 1.22 222 .18 . .87 .13
149897 FeIIl 9.7 .43 8@ 222 .18 .83 - .12
14088 B 9.24 -.83 -.B4 222 .14 .82 .11
140889 KBIII 9.36 1.41 1.83 22 g A3 .83 .17
14818 A1V 9.93 .87 .23 22 .16 .84 .21
14011  Aev 18.43 .85 .52 222 .19 .86 .23 ApSi
14812 F1v 9.50 1.14 .85 222 .28 .06 .25 Am ?
14813 KOIIl  9.59 .96 7y 2232 .22 .83 .89
14914 F8IV - 9.88 - .58, 18 222 .2% .86 .19
14915 KeTiT - 9.64 1.36 1.58 222 .38 .13 .23
14816 ABV.  11.35 .59 .42 222 .36 .13 .17
14017 _ GV .79 1.29 J.89 222 .25 .89 . .2}
19918 *FEIVy; 9.86° .56 , .31 222 .29 .88 .23
14819 F7IV: ,18.3¢- .53 ¢ .16 222 .38 .18 .15
14828 BBV ~ 48,87 -.89 '-.45 222 -.21 .81 .83
14821 ASV ~ 18.e4 .27 .32 222 .26 .88 .15
19822 GBIII 9.96 .8l 64 222 .36 .86 .12 avip
14823 NKSIIT, 18.65. r.15 1.3 222 .16 .13 .62
14024  F31V g;,ngs .45 .13 222 .13 .85 .15
19025 F8v - F1.12 - .58 .82 222 .2t .83 .11
14826 B9 11.85 .38 .21 o222 .29 .11 .19 pec'MnHg?
14827 FS  18.52 - .48 18 222 .19 .87 .22 ovlp
14828 B9V 1.7 .56 44 222 .23 .84 .18 double pg
14829 AW 11.72 .36 .28 222 .36 .18 .16 .
14831 Fav. 11.38 , 58 14 222 .48 .13 .15
14832 Fav 11.89 . .68 .88 232 .37 .13 .22 .
£4833 Fov 18.61 .58 18 222 .38 .87 .22 lum ?
14834 F5 12.69 .57 -.88 222 .16 .86 .83
14835 ASITI  11.98 .49 .87 222 .21, .84 @9
‘14836  Gav 12.46 .47 .83 222 .20 .85 .18 ovlp
14837 F8v - -12.36 .63 .24 222 .14a. :83 .13
114838 Ke: 18.77° .86 .57 - 222  1r .83 .e2
14839 G1v 12.24 .52 - .13 222 .20 .84 .89 double ?.
13848 GSIII - 32.23 .70 .3 222 .26 .2 .89 .
14841  F5V: i2.44 .59 -.85 222 -.28° .81 .09
14832 09! "11.482 _1.86 -.80 222 .22 .88 .12 .
14643 FOIIT: 11.97 6L -.82 222 .19 .82 .29 double
14844 HaV: 12.46  1.13 L9 222 .18 .15 .89 uxp
14845 KSII1  11.43 1.67 .46 222 .25 .12 .81
14836 09V .12 . 1.22 .23 222 .27 .47 .13
14047 F2V 11.96 .63 88 222 .3% .18 .14 ovlp
©14B48 AlV . 12.59 1.3 . .87 222 ..36 .89 .25 .
12849 A: 12.87  1.14 62 222 .39 .83 .22 uxp
14858 GSV 12.89 .88 . .21 222 .29 .13 .17
14851 G2: . 2.49 .68 .89 222 .38 .85 .14 pec (Ba ?)
. 3



No.

14852
14853
14854
144855
14856

144857
14838
- 14059
14868
14861

14862
. 14063
-~ .140864

14885
- 14866

14867
14868
140869

14870

14871

14872
14073
14974

14075.

14876

148277
14878
14879
14888
14881

14682
14083
149884
140885

14086

14887
14181

14182

14183

. 14104

14185
- 14186

14187
14188
14109

14118
14111
14112
14113
14114

Sp:
Fev

A7IIX:

Rav

F3I11:

r2:

Gz2I11
GOII}
G9:
Ga:

FS: .
F8:
K4

. F8v
Fev

Foy
Gov
G3v:
F3:
ASV
Ge -
ALV

FWV

- G3

Alv
<1 H
Ko;

AV
A

G

“A2v

ES

v

11.87

11.98

11,59

12.13
12.83

11.89
11.87
12.28
12.78
12.59

12.83
11.80
11.49
11.16

11.98
12,80

11.956
11.22

12.37

12.62

11.92

12.3%

12.28
12.21
12.53

11.84
11.28
11.39

" 11.39
11.56.

12.11
12,51
12.18
13.89
12.46

12.52
12.61
13.19
12.78
13.14

"13.04

12.87
13.15
13.22

12.98

13.11

12.98

12.66
12,27

13.82°

Section DI - 14088+

B-v -

.41
.48
1.12
.37
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.18
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1.
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.45

. 38.
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.62
.64

.-

.65
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.82
.75

.68
.82
.22
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1.29

.94
1.17
.76
.69
1.08

X
.48
.78
.63
72

1.84
.78
Y
. 84
.76

-84
.83
. 74
.69
.82

u-B
.22
.86
1.86

.86
17

. b8

19

.25
.86
.44

.83
.16
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.32

.24
A7
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.33
.21
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.28
.26
L

IS WML - NIV VN uY

(S SN VE.C AT

,NNNNN M IN MOMOIINN MMM WIS MN

[PICCER TN Y U YR Xt XX

Sw b [SCN RGN R R O e Wt

NP2 B0

IS DO
[ SRS SRS A

0D DS e AR R SR N NNNNN [RER-CR-N R § 0 SV R SRR

eSS D

PO CI LI OO BIBD B VPO

Oy

.28
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-39
.30

.24

.28
14

.26

A7
.23

.31

.19

.21

.23

.22

.39
.42

.35 °
.44
.34

.38
.49
.31
.35
.38

.30
.34
.39
.42
-, 38

.34
.48
.41
.36
.35

.38

.18

12
.2l

.23

.21
19
17
.32
.14

.22
.26
.3
.15

.83

A1
.87
19
2
.86

. 86
.98
.87
.48
.86

.82,
LAb
.13
.88 -
.89

16
16
.13
13
17

17
.18
.86
At
11

.87
.85
.13
.18
.84

.13
.16
.88
A2
.28

.24
.88
.04
.88
. 68

.08°
.89

.84
.88
.87

.81
. 85
.83
.82
.83

g
.13
.18
.14

.21
.15

.98

.28
.21
.89

2
.13
.86
.18

17

.10
.12
A1
.12

.. be
.11

. 84
13

.18

.12
1
.19
.14

.12 -

. 28
.16
A5
.85
A2

.15

.89

W12

a2

A2

.82
11
.85
16
.86

18
.11
V16
.81
. 89

BM

. notes .

ovlp

ovlp

uxp

ovlp

ovip

ste G band
avlp
em3ss1on?

ovlp

avlip

avip

uxp
dvip



No.

141135
14116

14117

14118
14119

14120
14124
14122
14123
14124

14135
14126

14127

14128
14129

- 14138
14131
14132
14133
14134

14135
14136
1448}

Sp

-V

o o s e ot
W BB W
U © O o W
@ O = (NS

13.10
12.74
12.85
13.17
12.72

13.81
12.91

. 12.8%
12.76

12.82

12,98
13.81 .
12,13

12.99
12.66

12.39

-13.83

Section D3 - 14888+

B-V

.68
.85
.62
.63
.88

.89
.73
.66
.81
.B6

.57
.72
.78
.99

.65

.73
.93

.69

S
1.87

1.69
1.75

u-B

-.85
.43
-.0%5

- - 12

.33
.22

.12

.82
-.81
.18

.16
~. 89

.15

.49

.32

.89
.22
.25
.13

1.63

-0 BIBI DI OB A3 DS RO DV TW

Sy
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.29
. 26
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.27

W w
LY e

.38
31
. 28

. 38
. 29
.28
.22
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e RIRIIID  MBIRIRIDS DOUIOND MMM 9
oo T3 00 B B [S TN N I W] WM

3

.42
. 38
..48
41

RS
I B

.47

) b o
o W

.44 .

.18

.89

.83
.84
.86

.04

.83
.89

, 85

89

o

.89

.82

B.%

notes
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No.

15081
15882
15883
15084
15885

15006

15007
15908
150089
15010

15811
15812
15813
15814
15815

15816
15817
15018
15619
15628

15821
15822
15823
15824
15825

15826
15027
15028

.15829
15838

15831
15832
15833
150834
15835

15836
15837

- 150838

15839
1584849

15841
15642
156843
15844

15845

15046

15047

15848
15949
15858

Sp

AQv’
Agv

AV

GOIIX
K3III

AV’
Bav
ALV
AlV
B9V

:A?Y
- A4V

AjV
Gav
AtV

6 .
Kiv -
FeIIl.

Aev

G3.

ABII
Fe .
F5V:

.B9IV

ALY
K8

T A3V
- ABV.

M2l
Agy

Fov
Fov
A3

BBV
Kev
61

Fav

F3I1l
G8

Fe

G2
B9V
A2:
G811

v

8.26
18.64
19.88
11.89

9.82

18.80
5.79
18,26
11.02
9.66

18.33
18.98
11.19
16.08

11.84

10.63
9:93
11.48

13,71

11.26

12.07
12.81
11.74

-.12.19

13.18

11.44
12.12
12.65
12.5?
13.88

'13.40

12.73

12.97

12.79

11.41

12751

12.46 =~
11.61

11.51

11.84
12.69

12.64
11.95
13.89

"12.58

12.61
11.94
12.49
12.62
11.52

B-v

u-B
A7 .26
.86 .33
.81 .23
.48 .31

1.39 " 1.83
45 .45
©-9.21 - -0.84
-.88 .34
A3 La
-.26  -.11
.08 .33
.85 .56
.82 .36
.42 .22
.24 .45
.49 .33
.66 .48
81 a7
A1 .43
43 .31
29 .23
.44 .18
.53 .28
.58 .28
66 .67
1.55 1.37
.53 .55
49 .45
1.37  1.38
.43 .45
.82 .58
.45 17
.39 .14
42 .81
66 .33
77 .72
78 a2
.54 .34
62 .54
.28 .20
.58 .26
.23 .38
.39 .28
75 .77
.58 .22
.47 .14
.58 © .2%
47 .62
.36 64
1084

1.47
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Section D6 - 15888+

6, s

v B
.38 @2
.37 .18
.39 .14
.39° .19
.33 .19
.33 .18
.33 .88
;36 .16 -
.37 .86
.32 .8
.37 .23
.34 .15
.36 .16
.38 .19
.44 .19
3?7 16
.37 .13
.37 s
.43 .1t
.41 .23
41 . .24
.39 .24
.48 .13
.42 .18
.37 .23
.48 .22
.39 .19
.47 .22
.46 .25

- laa
.43 .16
.49 - .24
.53 .85
.37 .22
.42 .22
.48 .27
.3. .15
.38 .16
.37 .18
36 .24
.4l 14
(39 17
.35 .16

39 .23
.30 .19

. .48 12
.49 21"
.39 .19

.43 .29

notes

ovxp

ApS142888

«

Tovip : e

pec?/ovlp LT
avlp :

ovip

uxp/ovlp

uxp

avlp (Lal)
ovip '

ovip N

ovlp
ovpl

Ap (Fel )
ovip

ovlp



No. -

15851
15852
15853
15854
15055

15856
15857
15858
15859
- 15068

15861
15862
15063 -
15064
15865

150866
15867
15068 -
15069
15678

150871
- 13872
15873

- 15181

15182

15183
15164
15185
15186
151072

15188
15109
151190
15111
15112

15113
15114
15115

T 15114

15117

15281
15202
15283
15204
15285

T152986

M3

Sp
6

G
K
G
M
A
F
A
G
G
F

éIII:

Ge
R4V
68
K3V
Fov

F2111:
Fav:

F

F8:
G

K

F8III
Aly

v
11.99

11.61
12.38

14.76
12,94

12.27
13.52
12.81
12.81
12.39

12.73

12.42
11.94
12.63

12.46

12.81
13.32
13.89
12.85

12.67

12.44

11.98
12.37

-12.73

12.81

13.17
13.12
12.998
12.78
13.19

13.28
13.16
12,72

12,99,
13.12

13.00

12.37

13.15
13.46

. 13.45

13.89
13.24

12.58

13.85
12.9%

12,98

1.43

Sect:oq'DG - 15888+

- B~V

1.09
.63
.37

1.85
.44

. 64

.58 -

.52
.41
.84

.44

1.73

s
. 83
.89

.49
.36
.36
.26

.29

- 81
.34

.38 -

. 64
.86

.82

+ 92
.78
.99
.58

.53

.67
.75
.21
.68
1
.93
.24
e g

1.57

-1.86

1.76
.04

81
2.33

L1035

u-B
1.15

.88

.34

.72

.54
.78
.34
.a?
.78

.15
.97
.95
.88
. 2%
. B8
. 84
.38
.35

1.28
.28
N
.89

D
1

.93
.
.54
«1.13
. 37

17
.39
.68
.47
.21

.43
1.25%
1
.19

.37,

29
1.1

POCITITE 00 CULIDIITY OO BV O MO LY

—— AN DI EODI POOIPOEO O DU bO O PO CO

PO NI

IXEXE XYY

124

NI D
NNV O POr

O OM I - WO N M B3 0300 B B

eIt Y  NMY NIt

D @@ NN DRI

YRSt L L)
SIS

e

o

b O B G 00

B0 R L B

tata oot

QSRR R RN

Oy

.46
.44
.49
.44
.44

.47
.39
.42
.43
.58

.49
.48
.4l
.42
.43

.a7

.42
.42
©.48
.42

.19
.35

.36

.26
.43

.44
.36
.36
.42
.38

.46
.39
.42
.43

.44

.42
.44
.44

.48
- 44
.42
.33

.47
.38 -

Oy

W17
.16
.21
.18
17

.87
33

.32

> 18
.24

.28
.16
.19
L1l
.24

.22
.28

.22

.24
.85

.16
.16
.21
.19

.13
14

.16
~23
.19
.28

16

.26

.19
.18

.26

.28
.28
.28
.15

Y

43

.39
46
.42

v

48

58
.37
.35
.35
. 25

.29

.22

.23

.38

.20
.28

.35
.93

.26
.33
.37
.23

. 26

. a7
.28

D

1 fals

.33
.18

.14
.13
B3

87

.89

.32
V32

.25

.41

nates

uxp
ovlp
ovlp
uxp

ovlp

en3 5510RN
too faint
uxp

confused

uxp

Cuxp

ovip
ovlp.

uxp

:double Py



No.

16801
16882
16883

16804 .

16885

16886
16007
16888
16889
icelin

16811}
16812
16813
16814
16815

16816
16017
16818
16819
16820

1 1682)

16822

16823
16824
16825

16826
16027
16028
16829
16838

16631
.16832
16833
16034
16835

16836
16837
16838

16B39.

16948

16841
. 16842

16843 -

16924
16045

16846
16847
16848
16849
16958

Sp

A2V
Adv
BRIII
ABV

BOV
B31
Gav
A2V
G5V

ASIIT

B9V
AlV
AlvV
Fiv

B1X
F3V:
F3IV
ABV
K3v

ASV
Agv
ASV
F3v
ABY

A6V

F6IV
GV
G5II1

B
B9V
F8I11:

"R4I11

G2I11

F5111
cev
F5V
E8V
BV

B2V
Kav

BS1

Ga
ABIV
B8V
09:

F2I11:

18
18
18

1

9
8
8
8
9
8
9
19
9
8

18

18,
8

9

18

11
10

11
18
11
11
11

11
18

.18

18
11

18.

11
11

19.
11.

12,

12

12.

11

11,

11
11

12.

cla.

19.
12.
11,
18.

11

v

11
.48
W18
.13
.78

.18
.53
.87
.96
-9

.29
.76
.82
.53
83

.34
.98
.78
.61
.87

.36

.56
.22
.18
1

.68

.74

S

.94
.19

81
.31
.76
67

41
.23
16
.52
93

.48
18.

36
.41
91
a8

44
62
63
.74

7,

73

1.88

o B9 b O £
o t0 00 PO £

BB B B P
MNrotete e

-R SR SRAR G
[ 25 ol A S ]

WPt NI
WP TO N Y

tatu b ba o

)
ve

Mottt

fOrIfN B RO

Section E2 -
B-V U-B
.18 18
.13 .24
.23 -.43
.86 W16
.34 -.13
.41 -.61
.41 -.59
.57 R
15 .31
.72 .48
.46 -.82
S —-.81 .81
.20 .88.
A8 .26
.42 .13
.91 -,19
.58 -.83
.47 .18
.38 -.19
1.89 .79
.43 8%
.47 -.48
.31 .18
.49 11
.32 .83
.37 .85
.68 .28
T.48 .89
.59 12
.62 .14
.82 -.88
.38 .31
.61 .86
1.56 '1.67
.57 .81
.54 -.18
.64 .18
.39 A2
.99 .27
.45 -, 295
.44 .26
1.34 1,12
T 1.33 .99
.61 -.85
.39 -.27
1.32 1.21
.47 -.16
.45 -.81
33 -.36
.77

|35 M35 WAV R ]
. Wtote ot

&2 (ot £O 0O

tS PO B0 BO LY

Y ST AR

16988+

2

fQtoro v
0V EJ T TS b

VWU DD

OO WY NN PO T

PO 03 0O E0 $O

DI VPO T

TR A M D [FCR N L N O IO e

TP W T T

DB BN D

foraty ot

o tw MO0

Oy

.85
.87
.88
.85
.86

.81
.85

.83

.14

.08

.82
.81
.87
.87
.a?

.08
.81
.81
.83
.03

.82
18
.08
.87

-1

.87
.10
.81

-.03

.81

.89
a1
.81

.83
.83

N
.84
.84

.82

.p7?

.83 7,

.86
.88
.89
.08

.82
.87
A7
Bl

.89

.82
.85
.81
.83
.82

.82 .
.87
.86
.85
.86

IS: )
.84

.49
LB
.81
.82
.84
.82
.83

.88
.88
.83
.86
.86

.83
8l
.83
.85
.93

.84
.89
. 83
.83
.85

8%
.87
.99
.12
.82

“3
4

.83
- .87
.82
.83

.85
B E
.89
B2
.88

" B3

notes

n
[a str 011

AlnA3-AL

la"
double -

ApSa .
double

Ap(SPEﬁCr)

Ap ?
doublé’

double pd

Be

Tuxp

V. uxp

ovip
BpS:

ovlp



No.

16851
16852
16853
16854
16855

16856

16857
16858
16859
16060

16061

16862
16863
166864
16865

16866
16867
16868
16869
16878

16871
16872
16873
16874
16875

16876
16877
- 16078
16879
16688

16881
16882
16883
16084
16885

160886

16887
16888
16889
16898

16891
16892
16893
16894
16895

16896

16097

16898
16899

16188

Sy

Abv
G2I11:
BW
BV
FSII11

ABY
ra:
Fav

Fav

N
ESV
A2V
BBV

ABY:
AR
A3V
62
G5

F5v
Fav
G811

G5 .

ASI11
F5V

AV
G8:
A9y

AQV

ARV

091:
Fav
ABv

B9V
S

Gov:
KOII1:
ABY

v

12.

18.

11

.67,

12.
.97

12.
12,
.34

11

11

12.
11.82

11

12.
12.
12,
12.
12.

12.
12.
12.

12.

11

13,

38
9

2?

90
94

83

el
82
69

22

86

89
78
91
82
24

.98
13.
12.
11,

12.

11,
12.

-

.75

i

- 11

11

89
83
32

91

14
18

. B9

.88 .

12

12
12.
12,
12.

- 13,

13.

10

11
11

21
a3
74
72
21

29
89
18

. 36
.83

11.
.39

11

12.
12,
12,

11

12,
12,

13.

Az

V91

28

37
16

B!
62

42
8l
3!

.. 99

Section E2 - 16888+

B-vV

.35
.46
.31
.32
.44

.32
.. 98
.48
.92

.47

.37
.42
.39
.68
.29

.24
.58

.63

.68

.08
.93

17

.93

.96

.98
.62
.68
.58
.95

.49
.89
.93
.63

.61
.51
. 81
.46
.60

1.47
1.73
.63
.39
.56

1.88

.93
.69

73
.83

.33 |

U-B

.27

.25
.26

dz2 7

.88
.22

.82

.84
. b8

.87

.86
.32
.88
.32

A7

.83
.13
.28
.84
.42

.86

A9
.29
.97
.82

.61
.85
.82
.41
.16

.26
.34
.14
.83
.40

.32
.89
.B6
.84
.46

.38
.69

%54

.89
. b6

.84
.13
.41

.38

.81

CATIRUN Y NI RINGS Nt
PSRN IO MODI D  AIDIMIBOTY
RO RN, NIV N

XY XRLY IR X
B 60 €3 B -
PO NI EI OO Y

AR RN N A

oot pate

rofOrI DN ba
TNt to b
PO TA 3L B

Ntotute ot

ra It Ot

SRR RS A 0 0 O B LY

oottty

2

NIV IS WY bt

oo to e tw

oI PO LS

Sttt by

LR AR LN AR

[ARR AN R S g R

Sy

.87
.88
.89
.87
11

.89
.87
.82
.18
.86

.12
..82
.82
.86
.94

.88
.82
.81
.88
.88

.84
-.82

.82

- .81

.83

.b8
.82
.86
.83
.85

.80
.82
.83

1)

83

.82
.13
.85
.84
.84

.83,

.83
.83
.89
.85

.81
.83
12
.83
.88

Oy

13
.85

.10
.14
.88

.25
.89
.85
.89
.83

.Bé
.88
.81
.18
14

A1
.10
.89
.89
.88

.83
.81
.85

)

L)

.82
. BS
12
.88
3 6‘5

.84
.87
.89
.88
.13

.82
.13
132
.88

.84

.86
.84
.88
.88

.81
.84

A1
.86
.8l
.1

1)

.89
.18

.89

.22

.11
.19

S L)

.18
.87

.48
.86
.88
.12
.19

.88

.16
.83

81

.81

.81
T \13

.83
.82
.81

.81

.89

.81

.98
.18

.81
.88
.87
.14
N1

17

.88

.86
.88
.83

.83
.89
.86
.81
.83

.86
.18
.82
.18

.82

B39

notes

ApSrEu{Cr)

uxe

ovip

avip
ovlp

ovip
Ap uxp .

ovlp

faint
too Faint -

uxp
pec’?

uxp

uxp

uxp

v.peculiar
uxps/doubie

ovlp
compasite?

pair ?
pair ?

uxp :
uxp Ap?



. ‘ ~ B4O

Section E2 - 168984

No. Sp vV . B-V u-B n Gv Oy Sy notes
16181 13.44 .68 -.86 222 .83 .12  .1@
16182 12.89 .79 .20 222 .83 .83 .82
16183 % 12.66 1.18 .82 222 .84 .83  .8e
16104 11.88 1.79 1.84 222 .83 .M .68
16185 12,24 1.58 1.47 222 .89 .8t .81
16186 T 13.28 .52 .82 222 .83 .13 .18
16187 13.25 .67 88 222 .84 .86 .8
16188 ) 13.20 . 68 81 232 .87 .12 .88 .
16189 ~13.43 .65 .82 222 .94 .85 .nﬁ\
16118 13. 84 .65 14 222 .86 .86 .88N
16111 . . 13.e8 .61 -.81 22  .8% .81 Q9
16112 \ 13.32 .57 -.12 222 .4 .86 .2
16113" 13.30 .47 .82 2z 22 .o T Y P
16114 13.25 - .67 A3 222 .82, .13 .81
16115 ) 12.46 .. 66 .33 222 .B6 .- .88 .88
16116 13.83 . 66 86 222 .86 .89 .05
16117 13.46 .49 11 222 .88 .18 .11
16118 Tt2.22 .64 2 222 .87 .15 .19
16119 - 11.79 . 1.38 1.85 222 .18 .87 .11
16)120 k 12.65 .81 28 222 .87 .47 &7
16121 12.61 .58 .63 2232 @& T )
16122 . 12:.67 .95 18 222 8BS A3 1S
16123 " 12.58 _ .68 .84 222 .84 .83 .12
16124 13.19 46 -.84 222 .82 18 - 1)
16125 12,38 1,59 1.14a 222 .82 .81 .m4
16126 13.23 .46 —.82 222 .8y .8l R
16127 : 12.91 .65 32 a2 .82 .03 .8y
16128 ‘ 12.55 .53 -.13 222 e .85 12 Y
16129 T 13.35 .48 .84 222 86 .89 .8y !
16138 . 12.72- .62 .83 222 .88 .87 .12
16131 : 13.19 .39 -.19 222 .M .89 .17
16132 © 12,99 .69 Y 222 ez 1925
16133 13.38 .31 -.81 222 .81 .8 .e4
161349 . 12.48  1.85 .74 222 A 18 . .1a
16135 13.17 .59 -.18 222 .87 .1t .85
16136 13.85 .58 .82 222 .88 .88 .12
16137 13.19 .97 W31 222 .85 .86 .19
16138 12.64 .88 -.85 222 .83 .88 .27
16139 12.96 .47 .83 222 .89 .83 .IH
16148 13.08 63 A% 0 222 .18 .12 .8%
16141 . .12.83 49  -.81 222 .87 .88 .68
16142 .7 12.33 1.28 9% 222 .87 .87 .84
16133 13.86 .95 .3 212 .89 N:F
16144 11.64 1.31 1.2 212 .83 - .18 double py
16145 : 12:44 1.48 - 194\ 212 .81 - .81
16146 12.26  1.7%  1.32 \ihl 2 . .86 .85
16147 . 13.9¢6 .61 TR - - .83
16149 12.77 2.68 - 218 .82
16158 12,63 1.77 .75 212 .8) - .88

.83 11 2 - : .83

16451 - 12,87 .47



No. iS\P

16581
165862
16583
16701
16782

16784
16785
16786
16707
16714 rav

NN

Tt s
[a- B

Ry
AN B o e

.58
.85

.67
.34
.67
.89
.18

N ‘ : \ i
- ) B.4A1 ~«\\\&
Section E2 - 16888+ ”
B-vV U-K n Oy Oy Sy notes
- - 181 -- - -
-- -~ 188 -= - -
- 188 == == -=
.28 .38 112 -- - .85 double pg
44 .13 112 - -— 84 double pg
73 .18 11 2 - - .87
.98 - .36 . 11 2 -= - .91
.53 .83 112 - - .98
38, -.86 112 -- --_ .84,
8.25 8.19 8 q 2] :



. ‘ o | . B2

%.
Sectyon E3 - 17888+
No. Sp vV BV B n 6, 6, o, notes -
17881 F8Y 19.65 .47 .87 22 2 N3 .83 .82
17682 FBV . 18.43 .43 18 222 .83 .81 .89
17883 A2V 9.45 23 0 o 2 a3 .B5 .82 .86 An
17884 K1111 9.58 .98 .87 222 .ag e .8
17885 Aev 18.91 .19 A6 228 2 .85 .83 At
o6 AV g0 '
17886 ALV 9.084 .83 A1t 222 .81 ¢4 .91
17887 M6IIL 9.46 1.36 1.51 223 .82 D7 .85
17808 AWV 18.84 .28 .34 222 .88 .83 B2
17889 . K811l 8.73 .93 .49 222 .82 .83 .83
17818 NDBIII S.88 1.82 2.28 222 .86 ..P8 .82
17811 GBIV 3.89% .98 -.87 222 .82 B3 13
17812 A3V 18.63 .18 .26 232 .18 .82 .87 ApSr
17813 B9 18,36 .26 -.88 22 2 .84 .18 - .82 ‘double?
17814 A8V 18.78 .06 .12 222 .06 .88 .18
17815 A3V 1.38 .29 - .28 2.2 2 2 .83 .83
17816 BBV T18.62 .95 A9 222 .82 Ay .80
17817 A8V, 11.28 k31 Jdr o 222 .86 .81 .89
17018 A9V 11.58 .34 -.84 222 .81 .Bi .85
17819 A&V 1k.22 .33 B? 222 .82 .82 .83
178628 F5V  * 11.58 \ 45 N ) 2.2 2 .83 .84 .81
17821 F5v - 18.81 .37 .82 222 .88 .84 .81 0
176822 Kav: - 18.43 2.46 2.47 222 .85 .88 86 avlp
17623 G3: 12.29 .78 89 222 .87 .81 .81 ovlp
17824 G ) 12.81 .78 -.l6 2232 .88 .81 .81 uxp
17825 B9V 11.84 - .94 -.83 222 .13 L83 .83 BpSy?
17826 G6 12.54 V71 .33 222 .82 .06 .89
17827 G2I11: 12.82 .68 A7 221 - .83 .18 "~ double py
© 17828 B9V 12,400 .47 . 46 " 2 2 2 .89. .82 .88 ovip
17829 Kav . 12,34 1.66 1.87 222 .83 .81 .8BR .
17838 . KoV 11.36  1.76 1.54 222 .82 .84 .25 .
17831 G8: 12.87 . .51 ~.18 " 222 .Be A3 .89’
17832 G5 ©13.87 .23 -.81 222 .81 .88 .87 .
17833 B8 11,15 1.8 -.84 22 2. .84 .81 .81 double?
17834 Fev 11.48 .41 7 .83 222 .84 .84 85 .
17835 G . 12.68 .81 95 22 2 8] 11 .86 axp
17836 Fav 12.88 .49 .89 222 .6 .84 82
17837 21 12.37 .48 -89 22 2 .83 R .91 per (Fe)
17838 G8III: 12.449 .69 .25 222 .83 .88. .19
17839 G1vV: . 13.24. N -.16 222 .87 B2 -89 uxp.
17830 G5I11 11.72 .61 .98 222 .83 .83 By
17841 "GBIII: 11.96  .7% .42 2222 .83 1 .82
178642 F8I: 11.498 1.39 .18 232 .81 .82 - .81 :
17843 GBI . 11.83 .97 .14 222 .81 .82 .88 owlp
© 17849 F611lk 12,97 .46 .82 222 .87 .88 . .87
17945 F9V: 12.76 .47 .85 22 2 .21 .85 .36
17886 FSV 12.49 .49 ~-.835 222 . .86 .84 .85 N
17887 AQV 13,16 .69 .49 222. .83 .88 .18 uxp Ap?
17048 F 13.82 57 .33 222 .85 .86 .BL uxp .
17649 F 13.83 ° .%4 -.83 22 % .88 .18 83 uxp ;
222

17858 A 13.34 .64 .52 B2 12 .81 uxp



B43

* - Section E3 - 17808+ .
Nn.  Sp B B-v - U-B- - n - 6, Oy G, nates
17851 G: 1289 .52 .11 222 .88 .83 . .83 ovip/uxp
- 17852 " F: 13:48 .51 -.88 222 .84 .85 .83 ovlp/uxp
17853 Fev . 11.98 748 .84 222 .82 .84 .1e@ .
17854 FBITI  12.55 .61 .83 222 .82 .85 .85
17855 G8: 13.35, .78 .33 222 .87 .13 .86 uxp
17056 G5/ 12,92 . .% -.18 222 Je8 .11 .61
17852 GHITI  11.88 .97 .78 222 .83 .81 .85 .
17858 F6II1  18.9% .47 .86 322 .14 .12 .19 double py
17859 - GHY 12.29 .62 B8 222 .88 .18 .87 avlp .
17968  G8Y r1.82 .65 17 222 ..88 . .83 .13 Fe strong
17861 A8V:. 11,99 - .27 .08 222 ‘.gﬁ .84 - .88
17062. GBV  12.83 .58 --.81 2.22 .f1 .82 .89 .
17863 F5 - 12.28 XY .83 222 .83 .87 .13 ovlp
17864  G? 12.08 .64 .83 222 .8a_ .82 .82 :
17865 ALIII: 14.52 ~27 L2 222 .83 .82 .88
17066 G2 . 12.85 .78 .58 222 .81 .81 .8y
17067 G . - 11.47 .65 .3 223 .84 .83 .29 ovip
17068 F8V 11.78 .43 86> 222 .81 -.B3 .82 ApEuSr
17869 FWV ° 11,49 .47 _-.85 222 .88 .81 - .81 L
i7e78 KelXl I1/e3 " 1.9 1,18 222 .82 .84 .le
17871 A® 12.52- .74 e 222 .82 .87 .18
17872 G 12.93° .49 .81 222 .88 .82 .88 ovlp
17073 G: - 12.48 ;76 . .87 222 .82 .85 .86 ovip
17074 G211t 13.48 .54 -2 ‘122 . -- .88 .82 uxp
17875 GSV 12.5? .51 . .88 222 .89 .e2 .83 pec
17076 GHIV:  12.63 M. 1a 222 .85 .82 .¢a
17181 13.2 .55 .88 222 .82 .89 .89
17182 . 13,86 .57 13 222 .81 .8 . B6
17183 ‘. 13.89 .37 -1 222 .86
17183 12,48 1.a7 1.32. 222 .83
17185 -13. 28 .68 - .21 222 .88
17186 _ 13.44 .59 .eb 222 .85 ..
17187 13.63 , .65 -.81 222 .82’ .p® .19
17188 12,75 ;54 ~-.15 22.2 .81 .81 .14
17189 Fov. - 7.7 .28 - .88 222 .88 .83 .07
17118 13.08 .2 A7 222 .87 .81 .19
2 12,24 1.57 1,59 222" .pa .82 .83
17112 13.38 - .61 .84 222 .81 .44 .12
17113 13.57 .69 86 222 .16 -.82 .18
17114 11.76 1.72 .29 222 .18 .86 .82
17115 13.37 .68 -.83-. 222 -.81 -.14 .13 ’
L7116 - t18.57° .58 .88 2 2°2 .81 .82 . .86
17117 “— L= ~- P28 -~ .22 --
17118 13.14 . 6 222 .88 .81 .83
17119 ~ 1321, .5 ~-.14 2232 .82 .89 .83
s ere 12,65 1.32 .83 222 .82 .8a .81
17121 ‘ 2.2 2,53, -- 218 .88 - -
17122 ‘ 12.88 1.88 . -- 218 .81 - -
17123 12,63 1.88 62 212 .82 — .82
\ r
w



“No.

18881
18882
18803
18884
- 18885

180846
180807
18068
18689
186818

18011
18812
18813
18814
18815

18816

.18817.

18818
18828
18821

. 38822
18823
18624
188235
18826

18827
18828
18829
- 18830

18831

18832
18833
18834
18035
18836

18037
18638

18639

188480
18041

18842

18843

18644
18845
18846

18847
18848
18849
18858
THBS

. Sp

AGV

AlvV

B4V

GIITI .
B9V

A3V
MBIII
Fav
A6V

BV

Fav
BIY
09I11:
ABV
B9V

Agv
ALIV
GV
B2V

“ABIV
B9

B9V
Go
Fav -
F3v

Azv

G3:
F5
Gov:

Kav:
G8IITI:
G4

F2
Ga;

Fav

F5V
Kov:

BW

F3::

G8v
G8:
Ko:

G8.
G511l

- F8:

K8:

v

11.
19.

11,

12.
12.

11.
11
i2,
12.
12

12,
11
12.
12.

12,

11,
12.
12.

12,

.86
.91
.43
.27
.13

87
.67
.53
. 88
.14

.20
.93
.84
.98 -

.93

47
17

a2

84
10

.23
.63
.97
Al
.13
.89
.64
.84
.94

ga
98
48
65
88

97

19

69
67

.47
12,

17
94

.83

27
31
49
77
57

51
24

.37

Section E4
B-V u-g ,
12 LR
- .89 149

-8.15 -8.65
.3 -.B2
.49 -.95
.32 2
1.53 '2.03
‘.40 ~.83
.29 .86
-.83  -.84
.47 Y
~.4? -.,3%
1,87 -.11
.68 -, 86
.22 12
AT 16
.63 12
. .a8 -.38
.81 .38
.84 .86
.41 -.81
.96 .81
.97 -.85
.43 .83
.38 .21
.49 .94
.63 .88
.47 .87
.56 t.2e
-, 88 .38
.68 55
.97 .18
.43  -.94
.58 .89
.46 -.86
.48 .18
.49 .81
.78 .69
.78 .37
.78 -. 58
.41 -:13
.85 .38
.57  -.84
.61 -.13
.75 .29
.68 .82
A8 -.11
.68 .85
-.87

YRR AR XE

[XECEXTAR NE O VU XY v 00 BW MJ U B oo ot

- 18888+

By

2

.83

.83

el
o~

fotuatats -
ro o ® Lo Y
[REAN- X AXX

.87
.83
.85
.85
.81

[N SRR AR

[SR (SR N ]
FO N RS RV

.21
.83
.88
90

.82

WrItI oty
[l R XN A

14

86
.81
.96

fetatoto o Lo o

B 03 T £ 00

.81
.86
.87
.87
.82

LY OV B DU 0O
oIV 8O B 2
£ Lo 0V 0O 0O

. .84
.81
N3
.81
.82

0 03 B0 by B
£ 3 t0 o 09
EXEXE XY XX

a2
.86
.83
E
.86

.83
.81
.84
.00
. «83

moefcore forend oo
UM CIDE B B IV B 0O PO

o

.81

.85
.86

.87
.85
14
.48
.B9

[XECE XN VR X0
NN, VRN

.84

.15

94
.86

.88
.83

.82

.83 .

..82’
.84
.82
.83
1)
.83
.88

.82
.82

.83
.83
.83
.81

a2

. 81
.83
.83
.83
.82

.87
.84
.86
.83
.87

.84 .
.83
.89
. b8
.18

.85
.82
.18
81 I
.84

.88
.8l
.81
.11
.12

.86
.86
.81
.81
.85

.85
.. 86

.94

¥
Yo

.83
.84 .
04

.85
.84

-1
. 84

2
[~

-85

.18

Y

.87
.8l
12

.86

. 88
.13

82

.81
.88

.85

.03
.03
.06
. 8Y
.8)

.89
17
.88
.89

. 89

2.

B44

notes
OvVXRPp .

A

double

ovip
1T ovip

MmMop§
oviy

ovlp

ovip/Ap?
ovip

ovip

uxp -~

ovip
ovip

.84

. 8!
. Bé
. 86

.83
. 94
. 88
.18
16

ovip

ovip/uxp
qv]ylfaxnt



vy
h

18852

18853

18854

18855

18857

18858
18859
18868

18861 -

18862

18863
18181
18182
18183
18104

18105

. 18186

18187

.18je8

18189

18118
18111
18112
1189113
18114

18115 .
18116 -
Jsnr
‘18118

18119

18128

18121
18122

‘18123

18124
18701

Sp

R
Fav: -

A2V

G5

GOTII:
rev

ALV

“FaV

b
[y N

12,

[
|

ot pu o o
e 0O PO 1O W

Section E4 - 18808+

,‘B;V L
91 -

92
.33
.76
.47

.48
.48
.42
.86
.37

.51
.56
- .63
.48
.98

.52
.68
2.24
.76
.56

.51

1.76
.61
.99
.69

.47
65

.47 .

.72
a9

.29

.49
.93

2.82

.54

LI

u-B

.18
.59
.85
.32

.83

.85
.27
.83

.54

.23

.84.

.87
.18

a8 -

.63

.89

.29
.15
.82

.86
.25
B2
B9
.39

.86
. 26
87

.84

.18

.18

.14
.89

-

B89

LY 0T DUt LU
W @I ORI DI T - B O 0V PO B

.4

XS XX

B0 09 TO PO 0O

o

[SER LN LN ] tO M DU b0 o 0 53 B 0O B (AT R R R
MYt tw B VAR VN VRN R LR SR NN(‘QNV;& =

[ RN N LN

(XY R R U YT XY Ry X X

Rt tstaty

] [~ o<W T S B S CU DS BN ’MPJNDOFQ

Sy 2

.85
.86
.89,
.18
.83

.82 .

-1}

.82
.82
.89

.87
.87
.88
.88
.87

.85

.84
.84
.85
.81
14
.86
.86
BT
.82

.87
.89
W12
16
.83

.85
.16
A
.87

127

. 87

S
.83
. B4
.81
.83
.81

.86
.83
.87
.82

82

.88
.85
.82

.81

.88
Ce.86

.88
86
.82
.84

N3
.13
.88
.83

.83
84

.88
82

.83

1 T S

e
.83
.86

.86

.09

Sy

.84

.28
.83
18

B.45

notes

uxp .
v.str Fe

.86

.83

.83

© 85
.81

.84

.87
19

Ap (SrCrEuw)

A3

.18

.87 .

.10
.87
V18
.18

.89
L1

.88
.85
Bl

.84
.87

.87
.89
A2
.88

.85

double pg

83



No:

19881
19882
19883
19004
19885

19886
19887
196088
19889
19818

19011
19842
196813
19814
19815

19816
196817
19818
19619
19820

19821
19822
19823
19624
19823

19826
19827
19828
19829

19838

19831 .
19832
19933
19034

19835

19836
19837
19838
19839
19948

19841
19842
19043
19944
19845

19846
19847
19848
19849
19850

Sp

AlY
GRIIT
F9
8315
G681

AGY .
ALV
ALV
F6Iil
AV

B9V .~

ABV
B9V
K1111

GV

BV
FBII11
Fe&v
Fov
ABv

CFav e

A31V
Q.

Fe
rsv:

F5V

F6,
G
AV

B8v
ALV
F:
F9,
F3I11

F
FoV:

ALY
G2

Fav
F5V
Bav:
B3V:
Fav

G
G5

Koy
Fgy

Section Eh - 19888+

v B-V
11.81 .43
8.89 .99
913 .86
18,89 .58
18.31  1.23
8.15 16
9.54 - .1
. 18.83 14
. 18.68 .33
- 8.89 -.85
18.29 .88
9,58 .81
©9.15 -9
18.13 .93
18.55 @ .49
6.84 -8.13
B.42 .41
19,78 .46
‘11.56. .48
12,25 .0 .22
'11.60 .41
11.34 17
11.88 . .61
11.96 .59
12.88 .52
13.16 .58
13.15 . .72
12.71 .51
12,81 1.19
12.80 .68
12.35 . .48
12.53 .58
12.20 .51
13.81 .55
12.34 .57
12.91 .84
11.72 .49
£1.83 .50
12.58 .68
12.45 .59,
11.58 - .35
11.48 .42
11.86 .67
12.49  1.e4
12.83 .33
11.83 .58
11,65 .61
11.65  1.51
11.21 .68

.12.38 .48

- .86

-1.38

u-B

A2
2?6
Laa
29
97

a2
-.08
6

.83
-.89"

19

-.83
-.28
1.45

.19

8.53
-.87
.95
-. 11
.14

.83

.33
.86
.88

-.83
-.88
.81
.65
.36

-.149°

.29
-.89
.81

2l

.37

.87

-.18
.96

7.,

=.83
L1
.38
.37
.86

- .19
.29

.98
'21

fOtc ot ®
WUt lo®

R AR X)
Wt wte Ty
to 0O B0 ES £

ta s toto

Lty eSOt by

T v By €O o
XXX R
N 20 £ PO DO

W TIDIDOPO M
PN NN
[ SRR UR XN X

SRS FANLY R SR TR DX

T Bt 0 B
YR NEXEXRX

IR
Tro e N to e

.

SRR U

2

LTI te eo e

PO T TR O S
Po 00 b b

AN AN XN XN X

[EEXEXNAY. ]

[XE XY T EXEX)

et rata v

.o
vy

[XSJ B RS g

e e s (L s
3P WS

e
o

.81
.81
.84
.82

-84

.89

BEE

.83
.82
.83
.81

.88
.84
.8a
.88
.81

.86
.82
.8
.81
.11

0‘
2

.10
12
.89
.81

. BAb

notey

\

dotble pg
strong N

pvlp

ApSe

covlp

uxp

too farni

BPS!Qﬁaﬂ

ovip/iaxy

avlyp

uxp .
avip
ovip

double py

Ap?

ovip

uvlp

v



No.

19851
19852
19853
19054
19055

19856 -
1.905?
19858

19059

19068

19861
19062
19863
19064
19965

19181
19182".
19183
19104
19185

19106
. 19187
19188
19189
19118

19111
19112
19113
19114
19115

T 19116
19117
19281

19282

Sy
F351
BAvV
G3V:

Fay
F2

FeI1l

F5v
ra
F8 .

FWV

re
F8
F5V
Gart

v

11.22
18.47
11.21
11.84

‘I%.2l

12.68
12,35
11.68
12.67
12.52

11.96
12,68
12.7?
12.19

11.25-

T13.13

13.37?
13.23
13.85

12.488

13. 01
13,21

12.64.

13.89

13.28
12.94

12,57
13.48
12.82

12.81.

13.85
12:48
13.860
12.88

Section ES - 198884

B-V

.44
1.98
.47

.93

.32

. .78

.37
.52
.49
.45
.94
.46
.98
.33
.46

.97

.56 .

i 61
.69
.g?

.44

.95

.58
.. 61

¥ 66'

.52
.38

.92 |
. .46

.97

.75
48

1.12:

2.32

U-B

17
.13
.14
.22
- 15

.41
14

A5

.84
.87

.89
. 85
. 86
1l
. 28

.39

.. 86

.21
. 29
.1eé

.28
.19

.80 -

.29

.. 88

.13
g1

-.28

.23
.88

.19

.84
.50

WKt -
tRivtatviv Nwtatnore 2

Ut rato N

N O Y R XY L T Y)

S MO tu o B DI OO e e

I PO MO IV [ACH A R AR o8 B 3R [ SRS ] v e tore

Ll ol Y5 BN

OMIUIIS UNUIIID TOMONION WD V0N TICo -

WO OO

8
.23
.22
.23

.23
.36

V.

L1
.14

Y

23

.26
.26
.24
.27

.18

2l

.27

.24

.27

.34

.89

.31
17
.23

T2

<15
19

T

A5

L14°

.89

. -8?‘
m‘

.13
1?2

.87,

.18

.13

11
. 84

.88
.13
. B8
.16
.18

.12 7

.82
.19
.16
.28

12

.87

..18

.86 "

.85
.14

.86
15

.89

N

.12

.86
103
. 86
.83

.10

Sy

.83

.84
. 85
.13

.88

.14

N:12

BAT

notes

ovlp/uxp

.89

.82,

.88

.82
.83
.83
.02
.01

.83

.83

.82
.83

.84

. 82

U)(Pqtj

ovlp

uxp

J15 -

.82
.94
.14

. 88
.88

27

.19
12

16



No.

20081
20882

20883,

28804

20005

70086
20887

20808
20849
20818

28811
- 288142
20813
20814
- 29813
28816
280917
20818

28849

20028
20821

- 28822

260823
20024
20825

28025
20827
28828
28029
280348

28831
120832
20833

20034
28035

28836

T 28037

28838
20839
2pBan

8841

20842 -

20843
20044
20845

28846

200847 .

20848
28849
28858

ABY
A2V -
61:3

G21IV
ASIV

AV
ALV

ABV
GIIT ~

AdvV

Fev
A6V
B9V
BYV
rev

Aly
Gov .
A9IV
F9IV:
ABV

FB8III:
AGIV
Aav
Ka1Il:
Gt

FBV
F3111:
G8IY
Fav:
ABV:

G3IV
re:
Fev
Fav
Fav

KBIIL:
Fo:
Gav
F6111
Fav

65111
F8V
F21:
F8:
F3y

G3v
B1
Fgv
K8Ill

Ge:

v
-~

11.83

- 11.08

18.69
18.98
11.38

18.34 .

18.38

18.31
9.86
18,38

9.16
9.7¢
‘8.81
5.92

"11.59
11.57

19.86
11.88
168.52
11.49

18.57
11.19

12.28 .

18.61

11.79 -
12.29

12.61
11.87
12.87
13.81

123.81
12.58
11.97
13.85

11.62

11.44
12.73
11.88
11.92
11.66

12,71
19.86

13.83

12.61
12.41

12.73

1242

"11.98

12.84
12,98

Section Eb -

B-V.
.85

.89
.78

o1

.24

.89

-. 01
-.89
.97

.28,

.51
.89
-.86
—8.85
.48

.28
.99
.24
v o8
.33

.43
126
.24
1.23
.48

.93

.44
1.31
.54
297

.k
.62
a3
169
137

1.73
.97
.98
.66

.43

.59
8L
.46
.43
.48

.72
1.18
- .41
.68
.08

U-R

.24
.34

.98
.42

.41

\38
.23
.13
1.26
.54

.27
.44
-.3%
~-8.10

12

.38

.23
.48
17

.44

.27
.32
.43
1.63
13

19
A7

- 1.38

.19
.76

.82
.19

.27

.32

.2l

Fd P FQ T 00

oo B v Y
IR TN
& 0O B B0 B

Pt oot ftorota o O DO LIPS

oL LAEQ
SICI DO TI 0

fWiaropo

89 03 SY DUt VNN TN

(L=~ C Ot )

R

B

T Y T
0T PO T

IXEXEXE RN

BB DO N B0
2000 Bt 09

29888

Jn

£ T L 0O €O
PO 1S T £I 0V

S eI I LI LY
PR ZEXR NN

tv@tatre iy
P @D LI PI D

teraram
[ 03 0 PO T

PITI DU VS

EOEXY XY
OV U TO

IR ™

Gy

-
Y

.28
.27
.38

.27

el

L37
.39
.38

.33
.45
. 38
.29
.34

33

R 4
.36
a2

.43
.37
.51
.36
.36

89

. 38
L3

.35

.37

.44
.38

38

.39

.32

.38

.25
.47
.44

.43

.52
.47
. 95
.93

2
L

k)

i 1
.47
.47

-46

. .84
.8?
46

S k)
.82

.88
.88 .
.84
12
.83

s dade

2
4

.85
.86
N
13

.14
14

21

[

3

.36
T
.88
88
.23

.14

(0]

28

T

nates

double py -

OVXp

11 2

K31r1 »>.

U xXp

~double py

double py

double py

uxp/rednd
ovip:

uxp



No.

20851
20852
20853
28859

280855

200856
20857
20858
28859
20869

28861
28862
268863
26101

20182

28103

20109
28185

20186
20187

28189

20119

281141 .

aniiz
28281

20282
120203
20204
20285
20286

28287

287081 .

28782

Sp

F8v .
Fav
Kav -

G3v
G6

M1l
FS:
G-

k8

Fav
Gb:

Fo.

s ot o ke

b e e e
WWwWwn W WWww WwWwwlww
o s N
5]

v

11.92
12.98

11.85

12,31

e
&
~J
(&)}

Y-
S .
Py

R ™

B-v
.58
.53

1,83
.56
.35

2.79

.64

.99
.49
.81

L9

T .66
.61
.70
.51

.54

C .63

.67

.44

.98

32

-.85
.54
.99
.73

1.13
.41
-, 96
-1.85

1.77.

e BB 3¢ 4
L G6

V45,

98

Section E6 - 28088+
U-B n Sy
39 222 .43

.87 222 .48
1.22° 222 .38
29 222 .42
28 222 .39
3.13 221 .33
.85 222 .45
31 222 .41
.27 2292 .35
89 222 .35
.89 - 2.22 .53
.31- 222 .48
19 222 .41
34 22,2 .48
14 222 .48
14 222 .47
28 222 .41
37 222 .48
.26 222 .44
.28 222 .40

27 222 .32
.35, 222 .39
.28 222 .45
23 222 .49
27 222 .32
4007 211 .32
27 212 .29
18 212 .39
-~ 218 .56
- 218 .2
-~ 218 .43
.26 222 .34
.87 222 .4%

Q

P

B49

notes

v. red
uxp/conp?
wxp -

ovilp

. strong Fe

axp
uxy



‘2188l
21882
210883
21804

-+ 21889

21806
21887
21898
21869
21818

21611
a1ei2
21813
21814

21815

21816 -
L2177
21818 -

21019
21020

21021
21822
21823
21824
1121825

21826
21827
21828
21029

21838

21831
21832
21933

21034
2183%

21836
21037
21038
21939
21846

21041
#1842
21843
21844
21845

21846
21647
2184e

21849

218358

F3v
Aay
Kav
B9V
ABY

‘Agv-

Ay
ABY
GBIIX
B1

Aoy

FSvV

09:
F2

‘68111

65111
A6V
B8.
F8

A4V

AlV
Asv
G3Iv:

F6v
Ka
F2I11:
BO:
B2I11

F2111
.1:H
B9V
Bav
KS

Fé
AdV:
65
AlV
A3

G8v
GaIIl:

GOIIl:.

ALV
FBI11
A9V
FV
62111

G3V!
G5

9
9

18,
9.

11
11
11

5

9.

19,
ia.
12,
12.

18
9.

18
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H
12

12.

11
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.95
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.72
.89

.93

.23

.38
.69
.44

.47

.99
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.49
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.42
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.78
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.48
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.43
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.38
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.48
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.49
~46
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.46
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.43

L

8

1

!
1

1

2

u-B

.13
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.28
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.88
.14
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.82

.16
.33
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.18
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.89
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.19
.83
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.86
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.83
.18
.13
. 81
.16
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13
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Gv xRy

ovip

double

ovip

ovlp

ApS142088 2

ovlg

ovlp

subdwarf ?
strong CN?

double py



No. |

21851
21852
21853
21854
218535

21856
21857
21858

21059.
21060

21061
21862
21863
218648
210865

21866
21867
210868
21869
21878

21871
21872
21873
21874

T 21875

21076

218727

21878
21879

21088 .
21181

21182
211683
21104
21185

21186
21187
21108

21189

21118
21111

iz

“21113

21114

21115

21116
21117
T 21118
21119
21128

Sp

BV
Fav
Fsv
F2
F5

B2111
ABITT
BSV

G2I11:

Gav
"FBV
B:
LBy
B

ALV
Fav'
Kav:
ES:
BS:

‘F9

‘M3111
Q8v -
Bav

FSv
A5
G8:
ABV.
K3111:

11.8%

T.12.09

12.83

12.37°

12.39

12.48°

12,61

12.98°

12.25

_12.86

12.98

©12.35

13.28

13.18

13.86
12.69
13.24
13.05

13.23
12.73

11.88
11,42
12.19
12.45

13.28

13.19

12.73
12.91
12,75

Section F2 < 21088 |

B-V -

.79
139
.45

36

.53

.72.

.83

- .68

1.56
.68

.58
.08

.57

.99

1.83

.46
.44
1.19
.47
.36

.38 .

1,99
.33
.65

.84

‘.48

. 99.

.69
.63

. .88

.61
.
.95
.58
.49

.38
;89
+. 38
N
.37

.78
1.21

1.92

.38
.57

.13
. 35
.99
1.81
1.2

el B |

u-p

.82
.14
A1
.94
.88
12
.93
.83

.95 -

.34

.2t

.35

A6

.22

.24

.24
.25
.95
.85

.28

8

[+

.89
.39
.36
A7

11
14
.37
.59
61
.28
.41

19
.89

.88

.84
.87
]
.23
17

118
.33

.8l

.28
.44

.39
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.96
.89
.24
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W11

.82
eq
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.85
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.85

.19

, .08

.85
.85.
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.82

Cy
.84

.82

.83
.81 .

.81
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.09
.86
82
.81

.82
81

.33

.18

Cer

.87

.89
.84

.21

'i19
17

Vi
215
.82

T

.84
.02
.83
.84

.83

17

.. 88

.18
.23
.88

.21

.18

.26

15 -
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1
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.21

.37
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.81
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.85
.82
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.81

.82

.18

.89
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.41
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.82

.85
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.96
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.13
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No.
21121

21122

21123
21124

21125
21124

21127 -

21128
21129
21281

21202
21283
21204

21285
. 21206

21287

21208
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v

12.88

12.76
12.748
13.47
1.7

12.98
12.8%
13.21
13.88

12.62

12.21
12.93
12.33
13.06

"11.64
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.69
.41
.54
.57
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.88
.38
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87
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No.

22081
22082
22803
22804
228895

22086
22087
" 220808
22069
22018

22e81!
daelia
22813
22014
22815

22016

- 22817

22018
22819
22028
22821
22822

22823

22824

22023

a282b6

Sp
KOIII:
Kelill
Bav

ASY
ARv

A3V
B9V
BIIV
GSV
Fev

FaI1l
67111
Fav
ABV

BBV
G4
B9:
ABY
GOlv:

68
Asv

FBY:
B3V

A

22827 g0V

22828
22829
22838

22831
22832

22833

‘22834
22035

22836
22037
22838
220139
22048

22041
22042
22043
22044
22045

22946
22847
22048
22182
22183

A3V
G
6

G111
CFS:
A2V
F5.
GoV:

G2
FS
*FSV:
F?111
- Gev
‘G

F5
A2111
G
F8v

Fov:

GRIIT

Fo6v

13,27

Sectron F3 - 22088+

v BV
10.13  1.82
7.33 - 1.14
18.87 .22
18.91 .26
18.29 11
10,38 .14
19.65 72
8.57 72
9.96 .86
10.89° .24
18,89 .34
9.82 .95
18.49 .35 .
11.85 .38
12.45 .67
12,31, - .48
12.85 .54
13.87 .77
12.12 .50
12.24 .53
11.06 .79
10.72 N1
18.37 57
12.83 .49 -
11.66 .79
12.28 ° 84
11, 88wy 65
Ll.aaﬁhﬁﬂ?gq
12.51 .57
12.81 .68 .
11.87 .64
12.33 .54
1.8y 21
.11.83 .43
11.55 .55
18.47 .57
11.64 .30
11.81 - .40
12.87 .54
11.79 .49
12.29 .53
11.78 .44
11.88 .25
12,56 .59
12.18 .46
11.62 .45
12.78 .75
11.44 .48
12.55 .98
.81
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.33
.18
.29
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.24
.40
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22184
22183

22186

22187

22108,

22189
22118

22111 .

22112
22113

32114

22115 |

az21ie
22117
32118

22119
22128
22121
221232
22123

22124
22125
. 22126
221237
22128

22129
22261
22202
22203
22204

29
&

.36

22

Jaa
.29

w2

.85
.93
.32
.96

-2

4a

.92
.22
.88
7
.96

.82
.87
.16
.81
.78

.56
.83
.99
.65

.28

.88
.39
.64
.76
.78

B_

.43
.68
.33
.65
62
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Section ¥F3 -

v .

.81
.75
.54
.56,
.75

.36
.79
.23
.77
.49

.99
.58
.93
T 55
.88

.3
.55
.74
.24
.46

.68
.63
.63
.23
.92

w.

u-p
. B3

16

.38
Y
.17

.78
.72
. 08
.11
.36

.23
.39
.13

.40
15

-, 38
.29

.87
.17

« 44

.85
.89
.37
L35
.87

Y,

et tobe

n (\v
222 .83
222 .84
222  .o8
22 .88
222 .83
(}?;z et
™52 e
222 .e4
2 2.2 .6l
222 .8y
2’22 .09
222 .82
222 .85
222 .8
222 .86
222 e
222 .83
222 .87
222 .
222 .83

22 .87

227 .18

22 .el

22 .82

22 A6
222 .62
2160 .e8
11t -
218 .3
2146 .89

22888+

- 88
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1
.87
. H8

.83
.M
.81
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.1
.83
.8g
.08
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.82
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.85
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W19
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BS5

Section F4 - 23988+

No.  Sp v BV uB n 5, 6y 6y notes
‘23881 Bel 9.86 .84 -.15 ‘222 .85 .8a  .@z2
23082 .FSV 1e.42 .31 At 2322 .81 .81 .11
23803 ABYV 1121 .23 21 222 .88 .86 .16
23804 A6V g.688 .89 85 222 .85 .8l .85
23885 F8V - 18.88 Sar 17 222 .89 .81 .11
23086 ASV . 8.72 .14 27 222 .09 .80  .B4 A3mMAS-AY
23887 FaV 8.92 - .45 .89 222 .85 .82 .86
23088 KBI11 18,22 .98 91 - 222 .88 .81 .89
23812 ABY  18.88 ~ .84. .16 222 ..89 .82 .12
23813 ABY . 18.77 " 88 36 222 .88 .85 ' .16
23018 B9V 9.19 " -.82  .e@ - 222 .81 .81 .93
23005 BOV . B.95 -.86 . -.21 222 .81 ..83 . .83
23816 BLIII  .9.34 - .92 Bl 222 .82 .84 .86 Ib-
23817 ABV. 9.94 84 . .12 222 ..88 .87 .83
23618 F4TIT  12.1% .44~ .83 222 .82 .83 .83
23819 GOV 18.83 .51 14 222 .87...81. .04 :
23020 21v: 12. 08 W91 Wl 222 .86 -89 .88 ovip/ApSr
23021 B9V 12.53 .58 62 222. .ea .81 - .1} :
23822 FeV 11.38 .33 .15 222 . .12 .83 .88
23823 Fav 11.37 .39 88 222 .86 .88 .18
236824 FOV 2,12 .71 .12 222 .89 .86 .82
33825 Kav 14,52 .91 .31 232 .81 .85 .83 double py
23826 G211T  12.83 .58 27 222 .87 .84 .13
23827 09 “1r.2i .91 -.85 222 .12 .81 .87
23028 F7V 11.38 .53 86 222 .18 .8l .18
23829 621V 11,44 .52 .85 222 .15 .84 .14
23038 08 1882 .93 A7 222 .15 .87 .es
23831 A4V 11.96 .35 - .26 222 .21 .83 .83 ApSy
23632, BV 11.97 78 -.82 p2 22 . .14 .80 .18
133833 F8 12.41 .59 A2 Hh2 22 .88 .e8 .89
23834 K2 12.57 .98 .48 222 .86 .84 .13
23035 ALIV  11.68 .26 13 222 .82 .e8. .83
23836 ABY 11.75 60 22 222 .85 .89 .81
23037 F@Y  11.55 T .85 222 .em .82 .84
23438 G2ATI 12.85 .57 -.82 222 .80 .81 .B2 double pg
23839 6@ 12.56 .62 .88 222 .87 .85 .11 :
236848 9.93 2.65 2.84° 222 .85 .B? .11 ovel
23041 G 11.55  .9% - .49 222 .85 .86 .87 ovlp
23042 B9V - 12.68 - 68 42 232 .83 . .88 .B3 BpSi
23043 GB . 18.57 .68 27 222 .83 .82 .®8
23894 FOV - 11.85 .44 85 =222 .82 .86 .18
23845 G8 t2.32 .75 327 222 .84 .81 .13
23046 GOV 12.38 .57 A5 222 .8y .87 .14
23842 GB8 12.39 84 .38 222 .13 18 .9
23048 F5 12.21° .59 16 222 ..89 .83 .15
N A
23049 Fav 12,73 .39 15 222 .86 .89 .84 -
: 12.95 .63 41 232 .87 .85 .85 uxp O
12. 81 .93 82 222 .14 .87 .11
12. 95 .58 16 222 .13 .85 .@7
13. 35 -44 3l 322" .88 .83 .@2
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12,
13.

13
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12.
13,1

v

38

B-V ~ u-B
.49 .82
.92 . 64
.46 .88
.5R ek 3
.48 .82
.93 1.84
.54 -.43"
.59 1.58
.86 1.@7
46 .85
.18 . 38
.72 .18
.64 Y
.44 .87
.82 .18
.95.. .56
.91 .62
.54 .86
.73 .31

© .58 Vi
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BST

~Sectron F5 - 24888+ ‘
o) 1s) . [ notes

24851 62: 12.88 Bk .25

No. Sp v B-v U-B n v M u
24001 Kiv 9.88., 1.28 1.35 222 .84 .88 .88
230882 A6V 18,19 .89 19 222 ..65 .83 .B3
24083 KiII1 16.26 " 398. .98 222 .81 .88 .1l
24889 XeIIT - 9.84 {11, 1.87 222 .84 .86 .89
‘2496985 FOI1V -18.84 .4} .27 222 .83 .86 .82
24886 XaIlXl 8.43 1.86 .86 222 K] 81 <:aq )
24887 A1V 11,088 .20 .32 222 .18 .28 19 ApSi
2488 Alv 18:82 .16 .22 222 .85 .85 .83 Ap
24889 KIILI g.86 1.7 ..83 222 .82 .86 .02
24818, GSIIT ?2.81 - .94 - .66 222 .88 .82 .82
24811 F4w . 8.78. .55 13 222 .86 _.B3 .86 .
- 29012 A9IV - 18.86 .26 .45 222 .88 .11 .32 ApEulr/uxp
24813 ALV 12.74 62 .54 222 .81 .83 .18
24914 FOYI1  12.98 .37 13 2z2 .1 .86 .86
34815 F8 - 11.77 .51 .28 222 .18 .18 .18
o - _
24016 FR111  12.68 .45 .18 222 .86 .87 .18
24817 65 ., 18.76 . 1.44 .98 2232 .88 - .19 .85 double
24018 P2V 11.87 J51 13 222 ".a2 .12 .83 o
24819 FSV 11,87 .48 12 222 .88 .84 .86 pec Srll
v 23020 63V 11.27? .83 .36 222 .82 .86 .68 .
N, 24821 67V 18.98 .27 .48 2 2.2 .85 .83 .83
24923 K41I1 .18.11 2,88 2.46 222 .01 .85 .88
24824 Fav- -, 11,72 .48 ~-.88 .222 .85 .82 .@7
29p25 GOV - 12.42 .46 .85 222 .11 .16 .85
2 GavV: 12.66 - .53. -.14 "222 .84 .87 .86
29097 G2¥11: '12.58 .64 .13 222° .04 .86 .85 v.str Fe
249028 G3V: 11.86 .62 .25 222 .88 .88 ..18 . :
240829 . F2v . 11.66 . .ga .22. 2232 .es .87 .2
24838 A3V 11.33 .34 .37 222 .81 .18 .24
24831 GOIIT  11.24 55 .23 222 .82 .18 .13
24832 GB 12:40 .81 §57 222 .88 _ .13 .21 ovlp
24833 G2: . 12.46 .58 .15 222 -.85 .89 .24 o
.24834 FHVy 12.49. .45 . ..18° 222 . .89 .15 .18
24935 GBV: - 12,22 .83 .59 222 .82 . .12 - .88 » :
24936 GH 11.88 .61 .86 222 .88 .88 .87 double pu
24837 G 12.39 .64 28 222 .M .15 .84 uxp
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Appendix C

Appendix C

Cross—Reference Between MW268
and HD, SAO and LS Numbering Systems
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MW268 - HD - SAD Cross Reference

15807

MW268  HD  SAD | MwW268  HD . $AO
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c-2
"MW268 - LS Cross-Reference

MW268 QS"‘ MW268 LS
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3983 1236 16888 1215

6014 ' 1211 16891 1217

6026 1207 170825 1221
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9985’ 1247 18013 1242

9836 1249 13020 1241
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. 128883 1238 - KS 268 - | 23001 1234 .
16005 1202 23016 1243 KS 272
16806 1204 230827 1238 -

1203 23832
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